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(54) [^w©«^3 *aa*ujtin/*^i* 



(57) IWM1 

mm) mmmm* 3 u ^msa*^ y ? * u 

F*«ttfsJ?U b\ K4!y 7- 9 Is*? Ffe£tf 

So 

J: 9 3- F Sft >J F, y ? £ 
l^-f- F*3 J;tf^c0frrM'*aiy4?y 3* i? FT b 

e t 3 ^ tr j - * n&» t ») Hjftg&iHi^®^ ± t; t 



1 

Nft&mu til 3U*ffi*BM©*a»i*c«te 
[3] 3u*aHB»4*©ae?©»s 

/D77^iKDifc [4] 3y«ffiffiffct5©»£? 
©fg3i^*-y###r, 3-fctt [5] WQMG&tffli 
&mfc?*xV%MMM~?8mir&rctb<U, TIB (a) 
~ (d) VJM&tit&fifc'. 

( a ) mm$^i~3wi<D^irm^c^-£tL%>iM.mm 
& & ft ^ 1 ©# u ? ? Fm K#y * $ u** io 

2 y ? * m-^ Fm s ftttm i s fc \m 2 ©# y 

U #'J?^Wh7W*f3ifr5lS, (b) & 
#U 5! 2 M"?- F7 WfcH»S*lfc#>J 5? £ F 

HWftWRfk^U ? £ F©'>ft < fc t,— ofcft/vf 20 

7 y #y x*ft-TT?w a ^- f t £xn, ( c ) ?\ 

m>im2] ?V*WMmt>\ Cor ynebacteriun M, fi 
revibactcrium M. S fcti Microbacteriuni| gfcJ5IT-&?)% 

C»*®3] CorynebacteriiMB KB-raffl^WltfCor 
ynebacterium glutamicum , Corynebacterium acetoacid 
oghlhil , Corynebacterium acetoglutaailcunu Coryneba 30 
cteriua callunae , Corynebacterium hercul is , Coryne 
bacterium Hit um , Corynebacterium pelassecola , C 
oryncbacterium thermoaminogenes , fe<fctf Corynebacte 
rium jHMontagcnes A^^tfnaffl^Vfta, MM 
2 fEt?©^ 

m^m 4 j ay *M»&*©itf?y ? ? u*? 
f, ^ y *mffi®©^$s*©if^Ky 5* # u*^ fs 

'>ft < fc t-m(DiiL^mc ub%m& : ?T°$>&mjm i 40 

[IhJRJS 5 ] y 5? £ Fff Escherichia 

coH^iRT'^s, tmm 1 iai8©7jteo 

ttSEftlfr & ft s$ 1 ©# y 5« 9 Fm 1 © 
3? y ? ? m- 7- F^fc x b y > s>x v f ft^frFT*/ w 
y y pjxt&m 2 <Dt°v * v u*?- m, sfcagi 1 
xrcim 2 ©4?y ? ? ^5f- Fm©aasw-*^ft < fc t> 

10~200iME5!jfr 5 ft %>m 3 ©;J? 'J ?! ^ U*^ FW 

0«P*63BHcn« 2 lIKi©t° 'J ? ^ M"^ 50 
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F£, Hft$l*M:lcB«Ufe*U ? ^ U^f - F7 

[is^7] ga^M-^ifc^^nsiMSsa^&fts 
# y ? ^ p^-f - f * fettiRsS y ? 9 f fcao%w± 

[fiif^ 8 ] g233J#^2~343 1 <D^1TftMCKZn& 
1&£g3Mfr G. ft S # 'J 5? ^ F * fefiSR* V ? ^ U 
F fcX F y V^x^ Fft^ffTf^'i'^y ^VXY 

s^y^^P^-f-Fo 

[fS^JS 9] »I#*t3502~6931©^lT tl^fc^Stl 

s 7 3 / «fiai**rr a # y K*a- ft u 
? l-t^ KSfcttRsHy ? ^ ^ Kfcx f y y y 
F ft^ftTtv vf ^ y xts4? y 51 ^ i^i-^ F 0 

S4!y 5* * PT? 1 Ftc*5^T, ga5iJ#^2~3431^6)H 

tf ft*saaew**rr*# y ? ^ i^t^ f© 5 • 

[ffi?)<« 1 1 ] H#« 7-10 Otr^-f tl* 1 

©^y ^ ^ Fjaw*«iSiE5u«t»©ai«T*^a: 

m^m. 1 2 ] iijr® 8-11 o^rtifr 1 latcKs 
©#y y- v i;*?- F*do«iftjt»D n a„ 

[,lij|<JS 1 3 ] Hsfcrpj 8~i 1 ©v ^-Tti^ 1 
©#' J 5! ^> l^T^ KSfettBfcR® 1 2 i2«i©ffi«itftD 

[«*« l 4 ] fi*m l 3 |Btt(D}6K4etftfli««f&{!: 

l, gaHfeifiicift&g 8 s fct* 9 icmm<D$ y 5? ^ 

9tiStt»» y ^7°^ Ffttna-r * d fc zmitt 
%mt° y F©ws*a. 
[ffi&g 1 5 ] ifl5j<js 1 3 te«©^sisii(**tgti!!ic 
ig«L, fflHwiL75;i, m 

^cfctf^nG©m#^s®^n§'>ft<fct>- 

[.wjsthi fiwi»^2~343i*>6astfn«fflss! 

Fo 

mMm 1 7 ] s5>j#^35oz~693i^e>sif n§7 5 
y ®sa?»j^w-r a # u f» 
[in 1 8 ] m$.m 1 6 * feti 1 7 mm<D$ y 

f - F©7 5 7 *5V^T1 W±©7 5 J WBdkWR. 

D, ^073/ttS^jW?*, m PAS : L<}±Mi)n 
SftT^ftl^'J^hW? ffite fc ^MWic [Bi 



(3) 

3 

mm i e ) mMm i6smi7 ib«©# u ^ 
* f©7 ^ / t ro%«±©ffiratt*trr*7 > 5 7 

[it^ 2 o ] i6~i9 oy^tnmmcm 
«©#u K*«itm 

[ISd<« 2 l ] itsRrjj 16-19 £!£«©# U ^7°^ 

a:ti*#y f $ fc«as4Mrffr^u f# \ m io 
CUM 2 2 ] sra i6~i9 immvtf y 

-r s» i «sua±, «*da#»fcH« u fc# y ^7 

Ottftg 23] 3 y *!B8ia!ta*©^I!*J8: fctiS 
WflfiS^^-^^HS-rSfeii)©, TE(i)~(lv)©# 

y- A ; 20 
( OBEjaj#%i~350i*p eatftiS i«±©fflfflBW1* 

-f$#) tld^f 5 ft (ii 0 j&T*- 
*B»#afc J: 0ES«tifc» KW#^l~350l*6a 

-^tffflt-g?* rcimi&tzM&mmmtmz ft 

2 4] 3 u *SL^S&3iS©JI#jSE3'iJ£ fctilS 
WPii^ i f-7%[BlSf-^fti6©, TbB(0~0v)©.T. 

(osaw-#i~35oi^s5iif h*iw±ottaHEwif 
ttr&x& (iiOS!W#^i~35oifr6»fcrtia lfiO: 

©JfiSiBMffiflRfcllWKfl * ft&HeMi^- 7«fS 
fcWfrfSXS, *5<fca-(iv)#.W02?«JSftiiMWPjS 40 

25] 3 u «fli«&*©*ia«ji: ft m 
a c fc fc-r a 3 y tr a &mwc 

rA ; 

(i)BH3'1J^35O2~70Ol^e.3gHftia 1 £U:©75 7& 

<fct,-««K:8aaf*ftA©7 , -*ia»#s, on) so 
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Kf-^ES^SfcJ: Dfl2S*ftfc* fd5*J#^3502~70 

m}nm**-yffimt-m£frimi&,t%7$ymz 

ie»*Sw-r * ft &©tf}7jm> 
[ffijftr^ 2 6] 3 y zmmn&ytoMmmm * fc««g 

(MBit**- 7*^f*ft«>©> TfB(i)~(iv)©I 
Wlf$S, feitf^M$ftfi1S6^ig-e^~7itffi 

fcAa-rsfcaoArttsie* (ii)A^$tLftii?s* 
vmmnrc, KH*#3502~7ooij&»&atf*i 

ft«HIW#l3gt^-7l»fH^-g{S; ftttJR«-r*T5 7 

c^^js 27] n y *mffi&%vmmmtm%% 
t %> ^ y ^ u^g 1 Ft 3- f 4? u "W- f©« 

ts&Tiwmmwmn- f-t 5 # y --w- f©^m 

Mtf lc««ttBSIB5iJflW«* * ft i6©AA^ 

tB^^ nft, 5J3»j#^2~35oi & sff ns 1 

t m-^ f^3- F-ra^y ^7°^ FofMi*sat^a 

-r § ^ y ? ^ Ft 3 - f $ n§ 4? y ^7°^ f ©a 

mW&.?Z>tcib<o, TS!(i)~(iv)©XS*#Oc t 

*itmsssi5u* ( 3- F-rs^y F©aigis- 
Mt/tnwjasE^m$B§A7j-raie, (idatj 
«tift«MH«^a< tfe-wttfciEii-rsie, (111) 

tztmt&xn, (iv)R5>j#^2~35oi *> e>sarn* 1 

3- K-r**y Koam^ft^-rsie. 



5 

m>m 2 9i 3U *mm&*oy®m 5 mum 
**rrs#y F<Dmm*tk%.?&rctb<o, ~m 

(l)Ea»^3502~700l*P5»fftS 1 «-h©7$yj& 
5 7 BMPJIIWII^A^-r S fc&©A^gK (i i) X-)} £ 

M##35O2~70Ol*»&38(f tl*l«-fc®7 5 7 ttB&Hff 10 

mtmrnr ^smsmmt&amu wmmw2~ 
7ooifr e> sifcf *i3m±©7 5 y wrafiisfrr s# u ^ 
y?- f fc-»*feWHitt'rsa»S7 ^yBweaiwr* 

m&a 3 0] n y ^am 5 y wmm 

(i)I2^J##3502~7001fr 6,31^*13 1 JK±©75y& 20 

5 smmmmwt&xu, a oa*s 

<t Die^stifc, ffijij#^3502~7Goi*»&atfn 
« i iiCk©7 5 y ^ffijij-WfH t 7 s y Bffieftfft % t 

mmmt&mmr 5 y bbew*^* y 

[FI^3i] 3 U aUBMtttf . Corynebacteriua 30 
K, BrevibacteriumB , 3; tc l± tt i c roba c t e r i umB f CBT 
3tS8£ftT&&* 18*52 3, 2 5, 2 7*5<fctf2 9© 

tlt*53 2) 3 U frfllMMtf > Corynebacteriua 
S, BrevibacteriumB , ^fcti MicrobacteriuinB fcBt' 
i;M2 4, 2 6, 2 8*J«fctj i 3 0O 

OS*¥i3 3] CorynebacteriimB fcB^affifr^C 
orynebacterium glutamicum , Corynebacterium acetoac 
idophiluiit , Corynebacteriua acetoglutamicum , Corync 40 
bacterium callunae , Corynebacterium herculis , Cory 
nebacterium 1 ilium , Corynebacterium melassecola . C 
orynebacterium t hermoam i nog enes , jo <fc O 'Corynebacte 
rlia ammonl ag enes fr 5g(f ft StMg-lftnf ifc & , flft$£ 
3 1 ^IBictOi/X-f Ao 

[^•5j<5 3 4 ] Corynebacteriuii )Hcgf af»<t-.^C 
orynebacterium glutamicum , Corynebacterium acetoac 
idophilua , Corynebacteriua acetoglutamicum , Coryne 
bacterhua callunae , Corynebacterium hercul is , Cory 
nebacterium liliuia , Corynebacterium melassecola , C 50 
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orynebacterium tMr.mp a m in oge n .es, feJc tfCorynebacte 
ritim aannoniagenes fr ^Sl(f tl&fiafr.jfrlT'fo S - Mftg 
3 2TBHB1(©^<, 

5] BBW#^l~3501*»6atftl«lfiUiO 

3 y tf a - £ - T*«ywfc 0 KTfllftESaSEftsT* o T , IS 

>J<®2 3£fc&2 7tm<0-yX7-L,^tciimM2 4 S 
KKttSER. 

[|ftsl<Jg 3 6 } 8i#Ufl^3502~7001 tf> £jgt£ft§ I 

±©7 5 y aKBgnn ^sfeti^s^j^sox wmmnz 

am LTc ^ y ML - ^ - T?K*SSi D W£S3»Mifln?» 
oT, ft*® 2 5 Sfcfi 2 QEttO^Xr A^fttiH* 

^, 7n^- CaSfSSO f-fX^ ^-FrVX 
^, »r-y, 5>^7^-fexy^y(RAH), R# 
fflL#ffiy*U(ROM), ^Tt^Ti-X^CMO), CD-R0 
H, CD-R, CD-RW, DVD-ROM, DVD-RAMfcit/DVD-RYffr ?>& 
S»iP6»ftlSIIWtH3 5*fc«3 6ia«©3^>f a. 

mutm 3 8] ay ^ffldiia^ t-fe y >ft f 

r 5 y KHgfcW!fts*ifc7 5 y mRMtemtz*** 
y yrK Koyt» ^gtt«#-r**u ^yf - F« 

[|ft*X^ 3 9 ] K?iJ#*§6952jf2fc©7' 5 y ^K?'J©59 

»Ew*wr y ^7°^ F 0 
[fs^ 40] # u ^^f- ¥i)\ 5mu<om>mm 

T'fes, is*® 3 8 * 3 9 ieic©'ic y F 0 

^^v— trlCfet/^T, mffift 5458#@©Pro^S^ffl 

©7 5 yffiHtstmi$n&7 sy WE*j£*rrs 
e ^^—etsttfe^-r a # u ^y ^ f« 

4 2 ] ffd?IJ#^4265saic©7 5 y Slffi?'lJ©45 
8#@©Pro^ffi^ffi©75 y^SStcg^Stlfcr 5 / 

fmwzm? %> # u f 0 

[^5f<JB 4 3] m ^yf- F^, 458#g©Pro^S^ 

seraaifciKis tifc 7 5 y WEw*#r § t° y ^ 
ft*& a , it^js 4 1 s ft {± 4 2 aa«©# y f c 

[Sm*® 4 4] 5f? <J ^y^- F/J^, Corynebacterium gl 
utamicum ajfe©^ 'J ^7"^ F^& 5, IffM 3 8-43 

oo^-f i ®fcaatt©#u -^y^ f„ 

CW*® 4 5 ] niI>J<i;y 3 8-44 ©v^-Tti^ i ri^K 
ic©4-°y ^y^ K*n- Ff -5 DNA, 

4 6 ] mam 4 s fctHit© d n k^mm 

x.f*DNA„ 

[.iMUl 4 7 ] 4 6 tCgBKOfffift* f* D N A % 
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mstm 4 8 ] m>m a s Kmto dna 

ClftftE 5 0] 3'J 3.9tH2Tft Corvnebacteriim gl 
utaaicinT Pfca. tfiiJfcSN 9 IEi{©©Sfcftf*o 
Oft&g 5 1 ] ft&g 4 7-5 0 ©^ftlfr 1 EfcgJ 

fc&saa*** l - y s?y#»ra c 10 

[jilTO 5 2 ] BBJiJ!S^l~3431fc^S tiSSSE^J 
J: t) X^T-fr a «k 5 fcSJIWBS ftfc, 3 'J *S! 

t , ibj>j»^i~343i zmmmi t *imt 

idSATais, fc<to*(iv)Ciii)£DigT^#e»tifc3 
y *«ii©, (o-eaamfc (tttftoomimc <t ax 

assa^aia. 

;VK»B»±OB»R«3- K-rajifcXTfea, a$£ 

5 2ia«©w«m, 

5 4 ] gSjfitf &j8tt«[Ri±£ fcfig^ft S 

■a-s^igaKBsit>aiESjST?*s, ipras 2iem© 30 

mm 5 5 ] &W§1~3431 i^JtlSlISM 

■RE(D~(iv)©ie*wr « 3 y 

ti6©a«k«*»6aarti»^ft< fc &-a©ft£»*f§ 
sate * o^s-et s * a fc«awa«tifc, ^ y 
$ii&*©xM*©y / a £ /cf±jifc?<offi«ie?ij 
t , ffi0m^i~343irt<o*tjs-f siasffijij t £j±ehr 

s-pRig t ft^sM, -t § a y *&aa& 
serais, tScttfCiv) (i i i)oxgi?»&nfe3 
y «»x (0T*mt£nrcit-&®(Dm®mt£2>ik 
gtt&a^sia. 
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©warn 

[fS*9l5 8] ga?)jfS^2~3431{C^^tlSiMSi£?!j 
1t$B£J8^fc, "RE(0~(iv)©3jB*#rS3';*5! 

«©!»??£ ; 

(ors/tt, aa. a, *5<ttPe- 

n6©M^f*^6aifns'>* < t &Hffi©ffci^©x 

ft»fflSS»lHWHfe:S^#Hfe-r*lfi, (ii) (0 © 

iiT?^ Lfe7-r v-fv -wea &8Ht**rr ay* v 
■y-v i^Mir axi§, dam ugtt*#r a v 

SIS, *5<t tfCi v) (i i i)«DIgT?#6*lfe* 
[|i5RJS5 9] E$tJffi#2~3431fc^SftSlti&Bt!ai 
0)gB5!I#^2~3431T^^na^-^yy-r^y^7 

l^-a (orf) ©aiiBaafcsirraxB 
p^Sffl$nfcORF^MS?ti:ax^ 

*>vG5&ffi%mi? a is, 

(iv) (i i i)©X@T^S tltcUm tfffM<Dmm%.M® 

(vXivXDie-ffaao^ffi^aiftoas^fcflSifcW 
Iff^nastesaiftt a feftt , * feu (iv)©x@-em 

t3#afi?I^4mfefcJ: 0 ^ y T«ra*^H^-B:a 

is. 

[|fi5f<« 6 0 ] mMM 5 2-59 ©t,vf tlfr j Jgfcga 

6 1] 3)J ^.^ffl®^ Corynobacterium 
Brevibactcrium B, ^ fc t A M i c robac t er i um fil }c B *f" 

Imi^M 6 2 ] Coryncbacterium B tc B f " a 
orynebacteriuw glatamiaiM , Corynebacterium acefoac 
idophiliMk Corynebacterium acetoglutaialcum . Coryne 
bacterium callunae . Corynebacterium hcrcul is , Cory 
nebacterium 1 ilium , Corynebacteriuiii melassecola , C 
orynebacterium thermoaminogenes , fej;t fCorynebacte 
rium ammoni agenes fo 5 Mi ftl a ffl$£®i~£ %> %> , ISiJ<J^ 

cffi^t® e 3 ] m^m 6o~62 ©i/>-rti^ i rgfcifa 

84) n y ^MffiBF^lStfi^ea t , JSagpfK: 7 5/ 
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6 4 ] ffc£*# L - U S^Tf* S WOT 6 3 

~ (vi) jce**fr*#ffl«aicB8t)*ffi6«©Hi&6f 
n6©§»fr5iitfti£'>ft< tt-a©fc^WBS! 

sxa (iii)ansnfcffiaK*«iiiu ffe^stts 

ec«u ^^K«fJt*tttti-rsis, (v) 
(iv)©xsTif snfe^yg 1 fhw^w? /mmizm 

ffit 51g> *3 A tf (vi) (v) ©XM# 6tlft 7 5 J m 

[M^^ 6 6] 3 V ^SDTOgl^ Corynebacterium 
R Brevibacterius JS. $fe{A MicrobacteriuinM fcM'f* 

mm 6 7 ] Corynebacterlmi BtCjB-taffl^ftlfflC 
orynebacteruim glutamicum ^ Corynebacterium acetoac 
idophilunu Corynebacterium acetoglutamicunu Coryne 
bacterium calhinae s Corynebacterium herculis , Cory 
nebacterium 1 ilium . Corynebacterium melassecola , £ 
orvnebacterium thermoam i nogenes . is <fc t fCoryncbac te 30 
riuni amnion i agenes fo S>H t £ ft S ffl&fy £ , n'H;J<JS 

Cifjft^ 6 8] Corynebacterium glutamicum AHP-3 
(PERM BP-7382) 0 

[000 1] 

B8W©R-r«tt(B5WF3 *^(±3U*MilS (cory 
neform bacteria) Km?&'0W!}&%<O#V 3* * 
9 F:fe«J;tf*©KrM\ 5« * F*5«fctFe-©Hfr 
fr*t)3-F*n&*U^^h% H^U^M^F 40 

fcT a D^jt£ftWfiii»j3£ri^tl5©$ 
ffi, ft 6tf t«t#U 7 * U^-f- F*«t tf/S fcti'W- 

[00 0 2] 

H) , ^xxs±tmn<ommw wmm-rtt-iw 
5 /st) A #©m^ft^ffltiM©^ft^fflsn^ii±# so 



ftffl 2002-1 91370 
10 

§ 0 $jx.{X Corynebacterium ghttamicum ti^l'j? 5 > 
0, *©£K#l«:j;!5£<©7 5ygS*<£j££ftTV 

ft L - U 5>>tt*RJ2535 h X *ftttttfc t> L ~7iU# 
-X L-^P'Jy, L-'/jKMX L-HJ7F7 
7 >U©7 ^ 7 ttjy< c ©Mfc J; D smXtlS F y&± 

©xy-ji/TftgsftTvs (B«/w^i9 9, 0 

SBPtt®i, 1 9 9 8) o 
[0003] Corynebacteriua glutamicum tc J: £ 7 3, y 

•5{cpffi$tlTV^S [J. Biochem., M, 849-859 (196 
9) ] 0 $fc7;l/^>tcov^T{i:, ^©£#^gf*ii 

e?©»^a^7^- >t <fc o Wit?j^n, aii^s^ 

Ede.ftl^a^MSP^nT^S (Microbiology, 142. 
99-108 (1996)1 „ 7^Sm$yM$m&?&* CO&O 

[000 4] Lft^ 6. *H!M^te«"i5 ^ tfc^ 
*>t>ftiuj|Lfrftt\, C©J:d{c, dtie-^^fcto 

^Ttt^/c^enT^fti^ss'Sft^w, *3«fc tfKm 

n!SiiiH^^]?rlibT!/ ,> ^o Corynebacterium glutamicum 
ATCC13032ffifcM LT«, ^fef*©^IJJi®tf fM£ 

S^tlTl^ (Mol.Gen. Genet., 252, 255 265 (199 

6) 3 o MO/^f l> 7 ift*^gSt5 fe, 
d ©^3 , 1 00+ P X © y y A tf f±^J3 , 000© jfi 
^^tt^S ^^"^5 tt/j\ Corynebacterium glutamicum 
T^i, 7 5 /M'k&mmfc^lttyfot LTHe.ffi©ag 

SS^tlTl^ (Science, 277, 1453-62 (1997), Natur 
e, 393, 537-544 (1998), Nature, 387, 5-105 (199 

7) 3 d jft^snft^ftSflEwts^ff, itfE^uM©^ 
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©ii & r f t vmggm t jttt#frt> nx * d , 
item £ftm %¥±wm%3mz'r%zzit 

ftj£¥, mfc r f'&&wmB.~mmeM<D?y kmm<o 
ft, us, *5«fct;BCG7^^yttfflv6tia 

M ycobacterium )wls&<DW£fal<Dt8tiiic&%%±tf? 
l^S [Science, 2ZS, 680-686 (1997), Proc. Natl. Aca 10 
d. Sci. USA, 96, 12833-38 (1999), Science, 284. 152 
0-23 (1999)3 o 
[00 0 6] 

tfmtm&L£5t*&wm *5Bfl©BWtt. mm 

'J h\ U5t^ F*3«k DM? U ^7> F© 

[0007] 20 

[AWBSJUR-rSftftO^S] *58W£5«\ Coryneba 
cterittm glut ami cum &%(D'£mMWM%flift-?Z, u tic 

©jfissa?ij*3 * tf4aafiie?te s 7 a / s$a 

J; D Corynebacterium glutamicum ©-^ k<D^.T<DfUM 

m\*&%.?%cktf?z%£k%%mu *f§0M-^ 30 

[00 0 8] 4<^W&, 3 U *^lffl® A*©# U ? £ U 
^-f- F*Atf*y dT 7- * F, K#y 7 ^ Wf-Y 

&£tf*v dr 7 # b^j-f - K*H*bfc*y d"? 

F7 1>4, #y 7 * M"^ Pfca— F£ftS#y ^Xf- 

ft imff\fr*mm bft# y ft w, ng# u 7 7 

l^J-f- Ffcitftf U d'7 7 l/tff- F©iSfiffii#iMmcS£ 
jK U "*7> F©7 5 7 Lft n > tf 

K» 1 0 nT^*l2fi^**3 «t WWffl Mny 40 
if a-^^fflV^fti/X-f A, ftSCffcSEdfJ 7 7 M 

F*3<fctiV*ftf±>Ky^^Fggyijif^ffi^ftit$M 
[0009] «ia, ot© (D - (68) tciar 

-ho 

(i) [i] 3y*s»»©*ait**©ae?o* 
sj^©(^& [2] ^)^mm^<m&^<Dwm 
[3] ny^ii^Efi*©ji^©peia7 p a7 

^7-y£Mr, Sftii [5] tt$3t&?£ffinftjK£ so 
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^%^v%mmmx>%>mz>tcibox tsb (a) ~ 
(d) ©xs^rf ; 

( a ) iSSWS^I -3501 ©I ft*»fc^*ft*ttgfi5»J 

jb^ftSSg l ©si?U 7 7 m-?- K«„ 7 * m-?- 
f £ x f y > s> * y v tt*/ w 7 y xVXir sfg 
2 ©# U ? * K£, * ft«m 1 4 fc&m 2 ©^ u 
? ^ b^f - F^©Ji^-r-S^«:< i: t>10~200HSE?lJ 
^ 6 3 ©;J? 'J 7- ^ b^-f - KS* & &jSt£ 

U ^y^^b^FTU-l'^flWSXgi, (b) ^ 

spy ? ^ m F7 Wic@«^nft*y 7 ^ f 
^awiacsjsittibjKoflaKfk^'j ? ^ v** F«ftt± 

^U^X*ffTTW>*a^-F-r*lS, (c) m 

( d ) m-y 7 u ^ > 3 >ffi$mmm mmx 
ff , iio^u?* b^-^ 5Sfcf *ia 2 

.b, m 2 ©* U 7 ^ M-f - FJS*^ &3(f ti« 2 wm&L 

t)-e-caans 2fim^±©^-rnr^ 

(2) nV^V&MMti 1 , Corynebacterium B. Breviba 
ctcrium H, S fca MicrobacteriUBt M^B-r ^>^^-g 
±C ( 1 ) dO^fe. 

[0 0 10] (3) Corynebac ter i umH lcM~t%> W& 
fel^ Corynebactei^ium glutamicunu Corynebac ter ium ac 
etoacido phl luni v Corynebacteriunt acetoglutamicuw , £ 
orynebactei ium callunae . Corynebacterhitn herculi 
s^ Corynebac ter ium 1 i 1 ium , Corynebacterium Bie \ asse 
cola , Corynebacterium thermoaminogenes , J^tf Cory 
nebacteriutn ammoniagenes ^giSit^x^M^fja?'fe^i-. 

±ie (2) mnomk* 

(4) ny*sam«toRo»i#yj«i'P*f : K, ^y 

^M ! «fflii-©^at*Ffi*©M*U 7 7 M-7 FSfttt»» 

£$>-m<D3L&mmt>z>nfc?T*&z±m (Dim 

©/j?i„ 

( 5 ) tgftMtf U ? # b?}-7 F ^Escherichia coli ttl 
Jr.fS ( 1 ) Eit©^o 

l OsKU 7 ^ F^, l ©>K>J 7 

* - Fiatx h y 7-7x > h ^^ffT^vN-r 7 y ^ - 
-rx-rsm 2 ©#y 7 ^ p^-^ fm, %mtm 1 sftji 
m2(o$vwwf- s < 1 1 10-20 

oiMSEjij^ p, * 3 ©t° y y- $ ut? vm& e as 

fflMD^eiSfcrftS 2 flHSCLhOjUU 7 7 u^t-f - F^, 
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#y 7 1> u^? f$^ &»na 2 mmu±., % 2 <d±° 
y ? ? i^t ^ mfrzwimz 2 mmixt, m 3 y 

?^WFl)!)^I[a? l 2lit(h S&K SI 2*5 
(7) SPJ»^llc^*tiS«SE5!l*»6as#y ? 

s # u t- 7 M-f- f. 

[0 0 11] (8) BH?lj#^t2~3431 OV^f 10 

snsffiSE5«*»sassRu 7£ m-^ FSftiiS^y 

7 ? b±5f- FfcX h U V^i >h&*ftTTVvf 7iJ # 
-fX-rs^U^^b^Fo 
( 9 ) K?iJ##3502~6931C>^-f tl?W<:^£ ft 5 7 5 

/iweaiwrstfU'W- F*3-Kf«#y 3? ? u 

FSfcttKaR'J 7 7 Is? F fcX h U V-7~x 
ffTTvWyu ^XTS*U 7 7 Fo 
(1 0) je#J##ifc^**iSIMa*>J£*tf<a#y 

7 7 i-±?- fic^Ts w$m^2~mifrt,mim% 
3' -fmic&mu 8#yj»j'i/*?-KoM*ii»t 

StSffiJ&^-rSsKU 7 2 Fo 

(11) ±SE (7) ~ ( 1 0) ©ivfftfr j iJtfcEfc 

* KSfcttRiRy 3! 7 M-f - Kfcfflif W«:i!5lJ*#r* 

4-°y?^^^Fo 

(12) _hta (s) ~ < 1 1 ) ©v^-rti^ 1 ^fciaic 

J 5? 7 Ptf* F*dtr»«**D N Ac 

(13) ±ih (8) - (1 1) <D^~?ftfrimicmm 30 
©#y?^w^FSftt4J:E (12) mtoimz-fc 

(14) ±ia (1 3) tmmvmmimmmcim 
u mms^c±m (8) sta o) iobb©*';* 

7 Fie 3- FSftStfU K$£jffiK8t£ 

■e, msmifr y ^7°^ K*fl»rr set 
[0012] (15) ±je ( 1 3 ) umommmw 

(16) KW»^2~343i*»e>Btfn*JffiiE5»j*S' 
•*-s#y 2 * Fica- F^tis^y Fc 

(17) R^U#^3502~6931^Bia«*tli.7 5 7®£ 

(18) ±13 (1 6) Sfcti (1 7) E»©3i?U^ 50 
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^X£ : L<&MAn£ftft75;/i?E^e>& 

snrt^avsKiRy ^7^ K^-rssfttmiMtra 

(i 9) ±ga (i 6) sfcti (i 7) ffaigto^y^T* 
f- Fd7 5 /«BSiji:6o%w±©wratt«w-r*7 5 y 

wicini-©fi-tt*^rs3iKy f d 

[0 0 13] (2 0) ±83 (1 6) ~ (I 9) O^f 

(2 1) ±|5 ( 1 6) ~ ( 1 9) izmm<Dt°v^7? 

tfns#y ^^K*ftttat»iRfr*y^^ F£ i a 
swjLt, ««£^if fwcaa ufcapy ^7°f- ft w. 

(2 2) ±32 (1 6) ~ (1 9) {cieicO^y^T 0 ^- 
F*3±OW y K<Dfflt$>«ffr* 'J ^7°^ F^5»jS 

i* n« # y ^7*^ f * feii^rrfr ^ y ^7°^ K«sm 

±F7Wc 

[0014] (23) 3'J ^MKS^^MWgilMS 
fttt«««*«:f— 7£|f?f£-r3fc46©, T1ECi)~Ci 

v ) © ¥ n a a c t * 19 it t t & 3 > fc? a - * * m ^ 
(i »js %m~35oi &3!tf n* i w±©ffissa5>m 

-^^{cte^SfefeOx-^faS^ (i i Oir- 

^^¥&hc± yiai^^tifc, ga?ijs^i~35oift^si 

(24) 3ij %mmmm<<DMmmm itttmrnm 
^ ?- y%m%.? § tzibox Tse(o~( i v) ©ia*^ 

•TSXfe (ii)A^J?nft"lf^ / >S;< fct.-H«««c|B 

a^sx^ Ciii)S5ij#^i~35oi*^^tfns i ect 

OffiffiR!?iJ1fflMt^WBi!?iJSfttt^Pjg^f—7'W$B 

-t ^-7it $s - fettsna-r %f&SG$iHiHB«tt^ 

Sft(iPW±Sl© 0 

[0015] (25) 3'J ^MflBSEtJ3fc©SlWS!5IJ £ 
ftf±M«g^-7£l^r-5ftid<?X T?a(i)~(i 
v) {fx. 8 £ fc «1tM -r S 3 > if a - * v 

ft^Xf-A ; 
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-513502-7001^ e>Ml$ti% 1 &±©75 7I£ 

< t&~mwimBt2>fcib<D7-'~$mm E £&, (no 

ittmtm&t 1 ?*- yffi&t mm u w&e#i * ft a 
w^ttf—ynt * t-sst* ft affifti-*- s 7 s 7 ®s 

[0016] (26) 3U %$m%&%<Dmmmm 

(i)iH?W€-3502~7001^P»Stftl5 1 £(±©75 7®? 

*x^j"rsfci6©x^"r*T.s, (iOA^j^nftts^ 
^atAOiBSsnft* jE5"Js#3502~7ooi*> &3sa:n 20 
* ^-7tf $g fc sfltram ja *tf (iv)swsffl»>js 

ft (ill Wflfifi* 7 ffif H t ft ti^fa-T §757 
[0017] (27) 3 U *«iSe£j*©11MSSE 

F©«Mi*a^r S ft #>©> T5K 0~( i v) ©±«II 
x s c i: S 3 > tf -t fcjfl^ft ->xt A ; 

(D?EyiM2~35oifr&«ft§ 1 ju±©^asi5>nsffi 

6 MmcMffJliaSH5iJig^^A73TSftfei?)A7J-T- 

(ii)A73$^ftffi« / >&< kfe-wwicaas-ra 

i2iS£tift, fE5lJ#% 4 2~3501 £>3it£ ti&l£Lh©iffii 

7 f t-sts ftiiiSfw-r^fiwiMaid^i^w-r^^u t- 

£ UaJ-^ P#3- KTStfU ^7 FO«tt6*8fc^S 
3 >v S a, $ J; tf( i v)M 3 y> < J; 

D#&ftft<$fi££3?^-£fc&©to7J^gL 40 

[0018] (28) ay *seHBSDU*©gs(niffiSS! 

F<Dfflfi&&St£*&fc«>©» Tld(i)~(lv)OX^a- 
£ftft'ti$l#'>&< kt>-(WJicfr»3X.SL (iii) 

Kf- £ *? tasi^nft . si5»j#^z~35oi 
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twmt*3Ms (iv)e?»j##2~35oi^ 6sarn« 1 
«±©7 ^ / m&M%%? § * u ? * f t -as 

3- FT -§#y^77 KoaWE*«JE1-«lS, 
[0019] (29) 3 U *ffl»f»**©«W5' 5 7 
SB©!I*W1-S#y ^77 F©^*^-rSfti6<0> 
T!S( l)~ ( lv)<D^ 5 u t 1 1 % 3 > tf 

(OPBWt 3502-7001^ e>3ifc£ns i K±®7^y» 

5 y«ffiiWUWB*A*t-6ft»OX»m (i DA7J^ 

JiU#^3502~7001 ^ 63!{in§ 1JBI±©7 5 7 ®Sa?iJ1f 
$B k#,W7 5 7 IWSWMnil k *it« U BB?iJS^3502- 
7001*»6afcf *l«lKJh©7 5 7BljE5«*Wr S# U ^ 
7°7 F fc-a* fe«3H«f *«W7 5 7^E5iJ^^t § 
^ y ^7 ¥<Dm&&&£& % 3 y/^-^m *5<t 

tf (iv)»3 >^ < <fe o » e»tift«**^f 

[0 0 2 0] (3 0) 3U*Sii|ffliSi63f6©fllW75 7 

gfaajij^-r F©^^sE-r«ft«6©> 

TKi(i)~(iv)cDX^^tr3i/ifa-^*ffl^ft^ 
ft; 

Ci)SSW#%350Z~7001*>&»ftl« 1 iXX©757^ 
5 7BftSE3»Jffif«*A*t«m (ii)A*$tiftt»^* 

^atcj; oga^^tift, iE3fij##3502~7ooiA»e»atfn 

*1W±©7 5 7|gI2?iJ'Wffikg£l / j7 5 7itBa?iMSk 
*IMfif*xe, fe<t tf (i v)E5W#^3502~7fl01* e>a 
tftiS UX±©7 5 7 j88B?U^W^r« # U ^7^7 F fc- 

[0 0 21] (31) 3y^.gyifii^\ Corpebacter 
jump. Brevibacterium S, $ fe^ MicrobacteriusM tL 
S^£irar?-£?K ±ffi (2 3) > (25), (2 
7) &<fctf (2 9) <D(/-»-f tl*> 1 Jatlilit<?)^X-ri=,o 

(32) 3 y T-SSBM^ Coryncbacteriumi K. Brevi 
hacteriumg , £ ft tA M i crobac tcr i um B tcB'f § tftgElj) 
•JfftS, ±12 (2 4) , (2 6). (2 8) *3±tf (3 

o) o^?nfrimzmm<Di3&o 

(3 3) rnrynehacteriunia ^B-r^^^^Corvneb 
acteriunj gltitamicum . Corynebacterium acetoacidophl 
lum , Corynebacterium acetoglutaroicunu Corynebacter 
run ca I hinae . Corynebacter ium hercul Corynebact 
eriutn l i l ium . Corynebacterium mclassecolas Coryneb 
acterium thermoaminogenes , X f >' Cn rynebac t er i um a 
mnniag encs» t>mim&m*MZ*$> ±12 (3 1) 
JSf2ic0»X7A o 
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(34) Corynebacterhim JS KMf %> ffl'-MW Coryneb 
acteriiui) glutamicuro , CorynebacterinM acetoacitlophi 
Jum% Corynebacterium acetoghrtatnicum , Corynebacter 
lM cal lunae , Corynebacterium hcrcul is , Corynebact 
eritim 1 i 1 ium , Corynebacterium melassecola , Coryneb 
acterium thermoaminogencs , is XVt Corynebacterium a 
mmnn i agenes fr SafcTftSttganf »3 , ±12 (3 2) 

[0 0 2 2] (3 5) |E5IJS#l~3501*»5SHfnSl 

T, ±12 (2 3) Sftl* (2 7) rd«©'> XxASfett 
±12 (2 4) Sftii (2 8) iBKO^fffifcffl^SCt© 

(36) £5»J8f #35OZ~70O13^e.StftlS 1U±©7 

5 7 BiEPHftftis ft ttiKfiajsjjcs-^ < ^mt$R«i2it l 

ft n VI? a-*-TfttiWBl D T$mfflmtWfoX, 
±33 (2 5) Sftti (2 9) Ettos/X-r^SfettiJE 
(2 6) g-fctt (3 0) iEaRofl&fcJB^-BC fc©T?f? 

(3 7) 3yif»-*-?»^i>W«fclifl^ 7 

#U7 9 -feX 7 ^ U (RAM), gt&ffi LUffl 7 * U (ROM), 
fifiT^TV X£ (M0\ CD-ROM, CD-R, CD-RW, DVD-RO 
M, DVD-RAM to <£ tfDVDRWfr 5> ft SSfcfr 1 h jlfcf tl S ±12 
(3 5) Sftfi (3 6) |B«03>fc?a-^-T?Sg*W 

[0 0 2 3] (3 8) aU^SttlSiA*©****;^ 

**-by >7 : ± Kny+— Bffi-tt**-rs#y 

Fo 

(39) ffi?iJ#^6952H2tt07 5 7 8BSS»J©59# B © 
(4 0) 4?U^^F^, 59ffiB©Val«gS#Alag(i; 

i^fi^^nftr^y^sa^^-r^^y^^KT'S 

±12 (3 8) Sfctt (3 9) EttCtfyW-l*. 

(41) 3>J ^MSi»"Ffe5K© tf;l/ tf yiEA /l«a5*s>? 
—tfK&^T, N*^5458#i©Pro8SS#{t!i£>75 40 

(42) fiH#J#^4265f2$c©7 5 7 SBEM© 458H g 

©projgys^flfior 5 / wasc«ft*tift7 s 7 see 
?ij^nw?y-WF 0 

(43) * y ^7'f- F#, 458# g ©Progjfi^SerS 

ffijcii^^tiftT s /«E*j*=rra#y ft?* 

§, ±12 (4 l) Sftii (4 2) EfcOtfyW-Ko 
(4 4 ) # 'J ^7°7 F A*, Corynebacterium glutaniic 
umii*®*°y^77FT££, ±12 (3 8) - (4 3) 50 
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(D^-rtifr i mtEKojity f, 

[0 0 2 4] (4 5) ±12 (3 8) ~ (4 4) ©V^f 

tifr i mtemw.<D$v^*??- k*3- F-ra dna 0 

(46) ±E ( 4 5 ) fciEtt© D N A 1* 
DNAo 

(47) ±12 ( 4 6 ) Kmm<Dm.¥k?L W DNA$$0 

(48) ±f2 ( 4 5 ) Ktm<D DNA jWftfettfc 

(49) jBfflgffifttf, □ u *iMiare»s, ±12 

(4 7) Sfttt (4 8) lefto&fflfc&ft. 

(50) □ y %-MWiMh\ Corynebacterium glutamic 
mT*&Z, ±32 (4 9) KM/D&nt&lW. 

(5 1) ±12 (4 7) ~ (5 0) wftxfri mcM 

mmmmmmmicigm u mmm^K l - u ^> 

[0 0 2 5] (5 2) £5!l#^l~3431fc:a^*l5Jtt 
K@2?iJ1«$g£ffi^ft, Tn2(i)~(iv)OX@^-r^n 

0)757$, &Ht 

mmx. * u ±st^ a a a Kmmm nfe> ^ y *s 

****0£l£jS»l*oy 7 AS ftttjtfg"f-©«iS@2?iJ 

^, @B5*j#^i~343 1 floftjfi-rsaifi^a t j&ttK-r 
(ii)(i)Ti#e»nftit^©^*i: , 9, ±t2s^ 

(iii)(i0©± 

@T^/£ Lft^j&}££, sS^S*^ bft v^n y 

izmxt&xm, *s «t (iv) (i i 0 ©x^ri# 5 tift 3 
y *sim@f ©, ( i ) Tmanrdt^mommmc 

(53) jtfe-m ^o«b*« ^tts/^wsai 

«»±©ffi|%3-Kf S«6s?T«*s ±12 (5 2) 

i2«c©wa?j^o 

(54) &m&tf£mmfa±%rcimmti£&z>m 
®&mmt>%>%.m£4x~%>%>, ±»2 (5 2) mm<o^m 
Mho 

[0 0 2 6] (5 5) 12*lJ#^l~3431ii:^^tlS^ 

mmiwmmwc, TaB(i)~(iv)<ois«w^*a 

ti & cmft^ & jgtfti* < t ^-®©ft^t;*fe 
nat «t *S7-# § <t a h^pws* nr^ ^ y %m 

t , ej»i#^ 1 ~343i rt ©stjs-r aJfiSiHs-ij t *Jtisrr 
*xe, (ii)(i)-e#&tiftttl^©^J;!5, ±i2SS 
Mttfc#aE-r SEW^lRl^-raiS, (m)(ii)©i 

sm *3 «t 6 c (i v) (i i DojcsTftft tift ^ 
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[0 0 2 7] (5 6) SMWfeS^ii 

±1E (5 5) IBic©'#ffl"^o 
(5 7) ££tt*ttT**VH*3F££fc3 

(5 8) R^j#^2~34311t^$tl§liSE?J'lftfa^ 
ffl^ft, Tt5(i)~(iv)©X@£*Ta 3 U *1M§© 

S^cM^T 6 V-y-V A£ffi?i»*f2~3431 lC7r<2 

At«:4MS-r axe, a t dri uisstt*=rr *7>f v 
§ m *s Ov) en i) (oxm-m enfcJifc-? # 



20 



moMB * S^Stt«»^* XS. 
[0 0 2 8] (5 9) EW#£2~3431*C*2ftSm 

U-A (ORF) (D«IIHWB«»itSl8 

uic , iiiss^ ti ft o r f js ^ ^ a x@. 

(iv) (i i \)o)xmMm^^rcmmtmmmm.ms 

( v ) ( iv) o-yxmr-wmoy^m^mmo^^m^mm t w 
n s«B*SHtr a ft & k , * fet±(iv)oxsr^ 

M©WfB X^$J© £&J£fc tiffi5£Xfi& V a 
[0 0 2 9] (6 0) ±ta (5 2) ~ (5 9) ©l/^f 40 



(61) 3 >J *iSI|ffl@S&\ rnrypphartfit-iumg, Breyi 

t*&s, ±«e (6 0) ia««3u*saB«. 

(6 2) fnrynnharteriuiiia ^ffiTa^X^^Corpfib 
arterium glut ami cum . rnrynRhacterium arrtoacirtophi 
lu M x fnr ytifihacterium acBtng lutamicunu Corynebactcr 
iM callunae. rnr ynnhacteriuia hetcjllAs, Corynebact 
erium liliui, fnr ynphartftrlum melassecoliu Coryneb 50 
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arterium £hernQ3miflflg£nea, fcAtfrorynehartfiriuw a 

arnonj agepea» t>Ml£ft&m£Ms~c& a > JdE (6 1) 

(63) ±bh ( 6 o ) ~ ( 6 2 ) ©^-rnfr i ^tia 
^ib-a-^©pi^o 

(64) ft-a W L — U ityZlb aXgH (63) riBii 
©im^o 

[0 0 3 0] (6 5) ^Df^M^<^ T 

e(d~ (vo is«#r**iBS^^ait»*«ss© 

(D75 m w«h& 6±tf* 

tie. offl»(«p 6 atrns^ft < tHtofk-ftweR 

^n^na^i±)3fe©ga^^iitax^ (i0(0© 

XSTPS L ft ® S«* 2 *7tfltft»«Sti: «fc D ^« -T 

axs. (iii)5jWnfeSfiMfeffiu *as«tt* 
*©®sMt«tij5f5©saM©^s*'&i-t^-rax 

^-wjsmu ^^FKffr^ftfttttrax®, (v) 

(iv)©XiiXi#6tift^^-FS§ffr©75y^Ba^ ; S8?- 

Urtsii, «*tf (vi)(v)©xM#&nft7 sys? 

ffd^'iJ fcSS>J*%3502~7a01K:B3(R©7 5 /®fd?iJ fc^tb 

Cilf, 7"p-r4-— A(proteorae)i:ii. gSS(protei 
n) £ -TV A(genome)7b> & ^a5gnSX, Sfe?©^*^ 

[003 1] (6 6) 3 'J »gffll|gf&V Cnrynebacter, 
ium^, prPvlhactcriuia B, $ fctj:MicrnbacteritiBg^ 

ffi-ramxtixfea, ±je (6 5) un<om^m<, 

(67) nnr ynehacteriufflJ l^/St-af^X^^Caryneh 
acterium glnfamicunu rnrynfihanterium acetoacldophi, 
l U m, rnrynpharterium arntng hitamicuiB , C oryngbacte x 
ium cailunags Cnr ynnhacterlum hgmilis, r.nrynebact 
crium 1 j 1 ium , nnr ynehacterium melassecpja, Coryneb 
art erium tliprmnaminnpenes. ^tfCnr ynRbacterium a 
m«fmiagenesfr5atfft3»& ! ft'e&^ XI3 (6 6) 
«Kic©|BI^^o 
(6 8) Corynebacteriun glutamicum AHP-3 (FEUM B 

P~7382)o 
[003 2] 

i . a u *aim«i©^!tissspj^ 

*fgiiXV^3U^Mla®i;t±, Bergeys Manual of Be 
terminative Bacteriology, 8, 599 (1974)^'^S^^ 
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fnrynebacteriuni B, Rrevibacterium B, $/HiMic 
rnharteriimK CJl^SffjfeWgV^. MftWfcfi, Cor 
vnebacterium arfltnanicfa philumk Corynebacterium ace 
tn glutamicunu Cnrynebacterium calhmae. Co rynebact 
crium gliitanrictuiu rorynehacterium herculis, Coryne 
bacterium lil htm, fnrynebacteriui melassecola, Cor 
ynebacterium thermoaminog enes , Brevibacterium sacc 
harolyticunu Brevi bacterium immariophiluBk Breviba 
cterium roseunu Brevi bacterium thiogeni talis, Micr 
obacterium ammnn j a phi 1 qm^ fe fcf 5 El iff T? 3 S . 10 

[0 0 3 3] <fcD:R#fafc&s rnrynehacterium acetoa 
r.idophilum ATCC13870, rmrynehacteriuia acetoglutaii 
cum ATCC 15806, CnrynRhacterium callunac ATCC1599 
1, r.nr ynehacterium glutamicum ATCC13032, Cnrynebac 
tcrium glut ami cum ATCC13060, Cnrynebacterium glu ta 
mi cum ATCC13826 (IBJggftrflYlbacteritffl flavum, 
\Mi Cnry nehac t fir i urn 1 ac t of ermentum ) , Corynebacter 
ium glutamicum ATCC14020 GBMflBrftvihacteritHn div 
aricatum ) , Cnrynebacterium glutamicum ATCC 13869 
f|Rg ffiRrfivihacLerium lactof ermentum) , Corynebac 20 
terjua liemtlisATCC 13868, rnrynehar.t.crium lillum A 
TCC15990, rorynehactcriua melassecolaATCC17965, Co 
rynehacterium ihRrmoamtno genes FERM9244, B revi pact 
erium sarr-harolvf icua ATCC14066, Brevi bacterium iffl 
nariopbilum ATCC14068, Brevibacterium TQSSM ATCC1 
3825, Brevi bacterium thingenital is ATCC19240, Micr 
obacterium amnion taphil urn ATCC15354^fe(-f £ft~U 

t&o 

[003 4] (i) nU*^S©y/ADNA©aH9£ 

n y *mmn*mn<Dj3&K£ t 30 

{Jfl|^.(^ Cnr ynebacterium g1iiramlcumT??j:, n^igiffifeb 
T, 1% BYigJ& (7g/l $x^X, 10g/ 

1 3 g /i m^mj^a, 5 g /i #®x^x, 

pH7.2) ^fcifSCttfT'^So tg«7T&fcLTt±, 2 
5~35°CT?8S&Wf£ 0 

[0 0 3 5] ig» ^«®<fc 1 ?, JS£>JHBt«t019# 
*@iiK*rs 0 If 6tife«^i5feKMf«1^o 4i 

LT, W*.kf* STI!^77- [10.3* X^D- 
X, 25mmol/l TrtsMI, 25mmol/l xfl/^75> 
mmmdXT, EDTAfcRSfBX P H8.0j #*»tf *C iltf ? 

7x/ -;WSig*5 A I? 7 x 7 -;lv^ 
^i^T^7LDNA«^S-i^VADN 
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[0 0 3 6] WmW&t. 5~20mg/Bl©U !/f 
$«#iKfc:lS!$U *8fe5^ 5-20% SDS^» 
U8fS2#So Jgfc Stiffly 25~40 a CT% 30»~2Pf 

jg$l?ft8iU 5~20ml©Tris*b1iI7x7— ;l/£i)U*-, 

^Iffit (I5,000x g , 20#Hk 20°C) *Jf*^® 

o [0 03 7] H«©JWf Tf 7 x 7 v a 

^PD*M»Hi (2 0) fcfrofett, zkSfci/io 
fi(D3mol/lSm^ h U 7 AMM (pH5.2) , 2 fgftO-Y 

*tt^$4t^o Fitf^y AD N A*0.01~0.04ng/ml<D 
RNas eS^trfiSfffiKiSftffSo mWffiWtLX, 
Pxtf, TE^^-y7T— (lOmmol/1 TrisfS^lS, lmmol/1 
EDTA, pHS.O) SfttfSCfc^TSSo iSWS» 25-40 

'c^o-so^RS^bm ±tafc^-7x /-;M* 

y 7 A D N A it^%70%X^ 7 — ;VTfjJH# L* fe^. 
U TE>S y 7 7 ADN A 

[00 3 8] (2) ^a-^^^f^U-Cffi 
±1E ( 1 ) -eHKLfca 'J #.Mffl®©^7 A D N A ^ffi 
l>T^/7ADNA9^79U-^f^§^tLT 
t±. Molecular Cloninng, A laboratory Manual .Second 
Edition (1989) (WT, ■ 7D-x>^' 

[0 0 3 9] ±12 ( 1 ) T«Lfc3 u *saBK©yy 
AD N A O.Olng*^ ^fflUnlfcfcS «fc 5 K» TE^>y7 
r-^OW^JHX, V-^^- (yamato powerso 
nicnodel50) 1—10 kbeDffim^MlT&o V- 

t&0k{*Z$>tf% C fca^Pfr So 6 tlfey 7 AD N A 
$?fr<D*5if^ DNA^Vf-f^+'Vh (DNA blun 
40 ting kit, SSifiW% : ^ffl^T¥^ftt-§o Vntft 

fr*y>WP&«t)tU+. ^HC, DNA^Ulffl^fSii 
W5tarMG»W^ry7r- (0.5«ol/l IfM77^ 
x7A, 10mraol/l ^V^ r *>'7A, lmmol/1 EDT 
A, 0.1% SDS) ^0.2~0.5mllin^, 25~40"CT*^Sfe 
LTDNA^itW-TSo 
[0 0 4 0] iDNA%»7xy^/^Pa*;l/ 

so - h ftiw#-rSo yy- t 4 y e (T4 i 
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ffpUC18 Smal/BAPCAmersham Pharmacia BiotechtiiD^ 
U 5~20jiJ<£>TE^y77— R^^— f 

m&Zo mmmm(DttktLz&, ^jot-electr 

0 MAX DH10B (Life Technologies**®!) ^ffl^fcxl^ 

^ftS&igJtfk (JUa^ n-~y^7 ^-{tpUC18^ 

J l £ ^fl& .6%£t?LBigifi (I0g/1 h h U 

/hX 5g/l BWx^X, 10g/l Jfift^bU'?^ P 
H7.0) ) fcifcfcU 

S. COt*, SHMRJSttfcX-ga lte«ktfl PTG 20 

(7 V 7°p tr 0 -ttfl? 9 W v S ~> F) 

[0042] wmnummt, o.img/mi r^^'J> 

(4) ©^W^ilt^t^o *Wg«®tu20 

;l/£^t?L Bt§it!i#0.05ml-fo}3sfHK 
<T 3 c ii <fc ^ ^lg*^ti-80°CT^-^§ c ^ tfnj 30 

[0 0 4 3] (3) ax^^^'J-offi* 
±fB ( 1 ) TIMS tfcn U Ml«<0^7 ADNA 0.1 
mg^ H5tHSaa3Al*"P*AMHft^» 10% x 

7p — 7,/Vy7 j'— (lmol/1 N a C 1 _ 20aimol/l Tr 
isifi&ffik 5mmol/l EDTA, 10% 77P-X, pH8.0) 
fc.j;Ti40% X^D-X;^7r- (10% x*o-X/Vy 

fEH bftio~4o%y 3 $g$ffi£jga#ffi^T, ssa^si 

(26,000rpnk 18H#rfli. 20°C) £fT?° M 40 

^mm^miir-o^^yK'm u r #p - xy^« 

o d n a sf Jt < ^&Pi#£x * 7 ->Wtl8rr &<> 
[0 0 4 4] SfctifeDNAWK-*, ^E»r^-i:M«SoIffi 

nxs f^* 

s uperCoslCStratageneaaa)©BaBHiapffit«:S«5^fl:% 
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-Jyt? x+X b57 hT££Gigapack III Gold Pack 
aging Extract (Stratageneftil) ^fcffl^T. ?3sft^ 
8fc#Jfif»c1Sft\ /*s>*— 5*>^U ^Si®Xt.-l-BlueM 
R (StratagenettSD ^K^A^SC fctfT'tS, 

[0045] jgjwaftLtewiMtt, ry^yvy^ 
^fiiK»**^ ryi^<;yo.iag/rai£#& 

L BJgm05ml£^iBbfc96ft#-. *-7V- h^^flf 

a^«-r^tg«f-<fcotf ^nrcmmmz, Tia (4) 

;l/*^tyL Bigttii^o.osml-fo^M, iitH" SctfcJ; 

D, ^«^«-80°CTS#f 5C fctfWC*, gUSRlffl 

[0 0 4 6] (4) {SS12?iJ©^S 
(4-1) 

3 y *mtm?s ad n A©^iMSsa5>j{i> 

av/hjtfy^ (Science, 269. 496-512 (1995)3 £8* 

bTSt^-r S c ^Tf* So i^^ a >y h 
T?fflv^»^tbTt±, ±aS (2) -epMbftv-ry^ 

U-«ffiV\ PCRfcADSIH'tSCfctf"??** (UNA 
Research, 5, 1-9 (1998)} . gftWfctt, UTOjjft 
T*$m%mMt 5 C ttfX°%%o 7y¥i>Vya. lmg/ml 

^^ ; 5 < _ 7 V-hO : g-7i;Wi^y/Ay3 'V h^fy^ 
W 79 U -Efe*7 P->* b7"U (GENETIXtt 

[0 0 4 7] W^mWts TaKaRa Ex Taq (SiffiSft 
SS) ^ffiV^T P C RfflRtt«0.025ail-ro^rffibfe96 
^'JT^v'S^'/L'-b (PE Biosystemsth©) ^ 
tf-TV-h (h>y>r>#B) SffiV^T^b, GeneAmp 
PCR System 9700 (PE Biosystems1i©)^fflV\ ^!J?> 
«D7P hP~;V (DNA Research, 5, 1-9 (1998)) HlflE 

^ p c r *ff v\ mxm^mwt'u % pcr s-^m 

Sffl4--yh (Amersham Pharmacia BiotechtkK) fciD 

$m-?7-<(-?-te&tf? z u*? Koi»**ff^\ cn 

N A 7°9X 5. P%fi@!lC bT, lMSfia?ii^i?i'/£1"^ C 
[0 0 4 8] «aSfcbTfflV»S2*«DNA^X5F 

05ng/«l*^€T 2 X Y TSPft Cl6g/1 ^7 h b U ^ h 
7, 10g/l BlftX+X, 5g/l aitth'J 1 )^ P«7. 
0) *1 .5mlf"0^a bfc24^Sfc«96>\7b- h 
x;H-, ^ ; /y^3 7 b«>777'5U-tl1^7n- 
y^ffiiib, 37°CTii?&!f tStgS^irSo ^ffittiKJ; 

) SSD , v;l/^X7U-y(Millipore^tffi)^ffl</\ * 
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ft!5ifttt> L < {iMilliporeft©7°o b 

-r, 2*fjDNA7^x^ ¥%mm? 

7^X3 F©H8fcti. ^y^y3-;l/£-ft©'Vf 
^y72000^&ffi^&Cfc#-^£ o t#6tlft^SS2 
*||D N A 7°^7 X 3. F#0. lmg/ml^P.filC^S J; b 

'So 

[0 0 4 9] (4-2) ^-^ryXSfS 
>--^yxM^£*> ^©^-^X^-y b #£ffl^T 

t%ZtftX%2> 0 ABI PRISM BigDye Terminator Cycl 
e Sequencing Ready Reaction Kit (PE Biosystems1± 

so mm&fiu^u Mi3»Knaiy9-<v-aii3-zi)x 

1 SSf^rnJ (M 1 3REV) (DM Research, 5, 1- 
9 (1998)) $&41~2i«)K *3<J:t?±f2 (4-1) TbH 
SibftStS! (PCR^tiX^^X^F) 50~200ng^ 

[0 0 5 0] mummmh\ GeneAap PCR System 970 
0 (PE BiosystemsW^fflV\ 35-55^ £;!/©# 

*-#-tirfi||g©*y b, ftU^ABl PRISM BigDye Ter 
minator Cycle Sequencing Ready Reaction Kit^Bcft 

©ffttHi, Mul ti Screen HV plate (Mill IporetfctSD # 

(omu<Dm^m^\ ^©ii&KttJS©^ ^ tmc 

;Ui±S& KJftU $MJrfcffl^*« K«tt5JSf&tt-3irc 

ffflt©^— fcLTtt, ABI PRISM 377 DNA Sequ 
encer (PE BiosystensttiKD S C fc*^#So 

r-fv-Yif— 1TB, ABI PRISM 3700 DNA Analyser 

(PE BiosystcmstfcSS) i§££tf£c:fc2TOf3 0 

[00 5 1] (5) T-feV/U 

±12 (4) TM»6nftKW1t«©«*ffcffl''^'<-^3 
— rt/fcfctphredCThe University of Washington)#©V 

B£t ■Si^li. Cross#Match(The University of Wash in 
gton), SPS Cross#Match(Southwest Parallel Software 

yytcfiphrapdhe University of Washington), SPS p 
hrap(SouthwestParal lei Sof tware*ti8)^© V 7 b 7 x 

[00 5 2] ±S2S¥«ffe*Atf*gS©Hi*fflSKtt» U N 

^li, A^xf-f ^— consed(TheUniversity o 

f Sashingto^^^fflV^Tj^-rSClfc^T'tSo 
X3-M^7-fey7" ! J * TO— jffi©f1^#consed{c ft 
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mt £ X^ U 7° b phredPhrap^Uffl LT-lfi LTff 5 £1 

[0053] c e ) ? ^»»o*afflB3wa^ 

±15 (3) T«HSLfe3X5F5'f^y-«P©«3X 
3F£ (4-1) KiEi(Lfc2*8DNA:/9X5KiH 

JJBSUOffiSSI^J*-. ABI PRISM BigDye Terminator Cycl 
e Sequencing Ready Reaction Kit (PE Biosystemsft 
§{)^©rfijg©4^ b£ffii\ MR-rsv^aTAfctt 
oTS^fSo 3X5 F$J800£o-;y«r>JfAWJt©^ 

(5) T86*lfcS'3? b^^-^^^**^ 

F£o->fc&n:^^©»gM£Pi!8U ffiSS 

tfy^^fr^o Corynebacterium glutamicum ATCC13032 
^©lI^fc&Mol. Cen. Genet., 252, 255-265 (1996) 

[0 0 5 4] Sft, nyf-f^{iA^-^^« 

So ems $AKfr©JtM©*c©&©g25>J 

1/3 -y t*#>5-f7~5U-*n— ^Sfcttaxs F^a 

[0 0 5 5] ^y^flBft^A^-T SS'a v b«>^ 
-fcffrK b, PCRiU oT^t v 7"mm(r> D N A MX 

j-?-T , 7*-*y>?mz.&*), fcL<lilKfBWDNAW 

[0 0 5 6] m^M&<Dm^MK^Tii, consed(T 
he University of Hashington)©ABTOFIWSHfflffifcHAVI 
GATlNGliti^iJfflLT7 0 9'l'V-^^L, 7°^-T^- 

gK^JfctT, mmniiC-7s<Zn%, Coryne 

hacterium ghitamicum ATCC 1 3032$^V ^©^ffiBfidJIJ 

[0057] ( 7 ) ie?ii#^ 1 if35snsiaasiew**d 
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©fflratfe^-rsiasffi^^frs^y ? ? v-x* f& 
*w*rr 5 # u ? * u*^ f t «s k^js^ i x-mz n 

feftDN A t L-ft PCR ijffl LT> ^©^fe 

»dna <o^aasEsi«a^-e***u 5* * ft 

-fc LTl±, SV^MO-SOObpggffitlTfftfi-rSffiS 
JEW**""** S# U =f ? £ U*? 1 FT* 9 , m* 0 3? if 

-r a d n a a> & 3itf ft&mmmwz^ir % $ \) * b 

D N A ©^JgSiE5>J*Sl^T?* § # U ? * l/*^ 20 
F £ LTt±, « ^ U *jBteirr S^ftS*©Sfefe 

Sf* L < t A Cnrynebacter hHnB tCffi-fr Siaifel 

©&&& d n a fcnus-r s# y ^ * F\ * 0 

L<{±, Coryncbacteiiumgl itamicum gj^fefeD N A^ 

[0 0 5 8] 2. ^VAtasia^Jiffis^OTtft^-- 

7>"J-f-/>^7b-A Copen reading frame (lis 3 ? 
JSttf*) ifcTF, O R F fcWH&fS] 45*tfSHHWW? 
©^Mtf tc 0 R F ©)il£ffi£ 30 

o^mm&m irk 0 r f & <t tfnupw^-* 
Hjrr*cfc*«jiirefctK sic, iaj££tiftORF© 

^ffi^ffi^TSCfc^Hr^T'SSo ORF^fi, 111 R N 

aHfca*>5«a»bft1RW"e*tJ, hirnaoorf 

#3-FTS, DNA_h«t, ORFfcitffcftl&o 
5§3lB$Ej1®rM' (expression modulating fragment, £CF 
EMFfcSSSETS) W^M^nfeORF 
Sftti^Cfl&olBJSIOIfBHftWBi-rsHaiO^y 5* £ l> 40 

^Mtf^Cfc^ittt-rSo EMFfcLTJi:, 7p^&- 

3 D 3y*MS8ii©*§3\ EMFttlf, 

y.>F (2o©iifs ; r i ©RSfcfearf^ ; fi£&iofrS2oo 

??M-^F) gSlO^l^F 
^©itfK? n3Hz ? ^ > F fc t±, E M F &ffiE?&®& 
tfi&\,\ EMF ttSfci&l© EMF ©ffi0J#$#jE3?lk 50 
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ASIA [Proc. Natl. Acad. Sci. USA, 85, 2444-48 
(1988)) , BLAST [J. Mol. Biol . , 215, 403-410 
(1990)) ^l^V7b^x7Sfe«3y;^-^!c 
&Q&&t&Cbimm-22b%o Sfcfi^5fl©EMFfiU 
(P^-tf, pKK232-8 ; Amersham Pharmacia 
BiotechttiS) {C<fc»3, R£fc«ktffHK#We»*. 
[0 0 5 9] ttt, 6ffiiXh©55^M'^ 

K©JfiSffi5»JSS V>tt2fi8«±©7 5 7 KSB?iJ4 
©757M155iJ*n- F-rsiSSfiJ5«JT*S 0 ^WRJ'J 

V^M^li, *?|10^6lOOfH©75yi8, Sfe»^J30*->5)30 
0P©7 ^ FSST^So 

[0 0 6 0] nn«we^-7j Sfttt r«»5Kef— 

m^t>^^h\ SH#fc^»l©¥Stc J; D d'U ^7 
f - F©fif D fi^fc^ L^$2n53&7tj#jgicK^T 

[00 6 1) ^y^7^F©^t^"7fi, g9*tf» 

[0 0 6 2) ^f4©j«l>EMF fcLTfi, P^tiHr^ 
ASfe^ : CenBank7^H2«y>3 7#^§M16175, Z4675 

3) mm<omm^-y^Tm^ mximmx- 

SSIStlS-f V^x>KU 7-^IfE^ : #ffl¥5-5678 
2) ©HSiajiJ*, ±IBl. -e8iJfeLfc£>/7i4ft!SB 
5iJfc75-r7^7FLTfi5tg?A l ^U *©±SRSI^ Gl 

/ mft%^m?%mc&K>nmx&%<, aft, jjbe 

M F Lft 7n^-7-©*^ 6iS?)j 

^?© t, ©^ g W©SS^ < * - 7#^rf fc ©^iilRI" § c. 
^fciD, ^ffltt©iBf^EMF^flJtf#T*So 
[0 0 6 3] ORF©|Bj^{*, {04©OR FfC^fflfS 

^^^©^^©jil^K^if fcfc<t c 

^^T't^o nSH^tCti, GeneMark (Nuc. Acids. Re 
s., 22, 4756-67 (1994) : GenePrott® , GeneMark. hm 
m(GeneProi±^), GeneHacker tm&mmmm, 42, 30 
01-07 (1997)3 s Glimmer (The Institute of Genomic 
Research ; Nuc. Acids. Res. 26, 544-548 (1998)) ^© 
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[0 0 6 4] ±CT'»fttRfctt, UNIX, PC, W 
dry h y y^mouy £a-$*-&Jfl^5c 

^ffifci^i^tlSORFkLT, £ 
5IJit-^ 1 1 1 7K $ tl & Corynebac t er i um glutamicuin ; /V L 
Ff(u#&1'§, SW§ 2~350n?^?tlSJfiSS!5IJ* 
*ff SO R F C fc^ftSo IORF fcttffi 

5IJ#€3502~700nc^$tlS7 5 / jtfiEJflJ^WrSiK'J 

[0 0 6 5] O R F ©1ifi£#i£tt, PI^n/fcORFCl 
75 /SHE^GenBank database, OWlJ^&jfeeQ^fift 10 
P— FfH^ 5 ft -5 -r— XT?&SSwiss-ProU PI 
Rs GenBank-nr-aa, GenPept©7 5 /Sx-^-XtC 
MLT, #PJffi^V7F7x7BI.AST, FASTA, Smith 

ttiKtc j; d , 4H-u©g£m©7 5 ymmm t<om hs* 

[0 0 6 6] fnlHikfi, M^fcf. 30©75/fifcfi£fit 

^sftsior s /ftfi© 2 -3©d?u -^7^ fsa, 70%© 

R— it^-TSt^tlSo Sfcs SVUlgft&375/ 20 
mortal gfcoK, 7 5/SHigftoTfc«(H (W 

^ifp^^yt-fyp-r^y) -efctitf, 80%©2£M#: 

[0067] mwitLx, m\m (»i-ia~an 

— I 3 5 lit) iC, Corynebac teri urn glutamicua ATCC130 
32m&%<DO R F (DMMMW k , S&ffl|HIl4#iSiVk?)J 

SQ©7 5 / KffilTO k ©JtttfcfcttS WMtfc itflE 
[0 0 6 8] d©J;5l:, :£f£W©;tr?£^£^T, a'J 

stifeflms^HH-r s c k T»*©i^*©f*abi!fflB&** 

k ft 9 , Wffi_h©i!t:KfttS»t#£ 
[0 0 6 9] Sic, ±ICTi#£tifc, au^iiMAI 
©OR Ff«$RJ; D, .Wlifect OWlSf * 0 R F£, * 40 

%7°yJ~?~-£LT, 3U*^HBSA^#fe?fefe«£DN 
A#i®k LTfflv\ JiS© P C R^n-zy^iaic 
<fc t) O R F 3#$t, ffitfrfSCk^-^So £©<fc5!c 
LTS$tf#£tl£0R FE?UkLT, S»^2 

[0 0 7 0] OR FSSWiTv-fV-ii, ±f»M !)0 
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_hf2T*lM#£ tl£ O R F <OMmffl*$tS# VJtfls* 
3- Kfc J;tflR# U ^ y M"^ F k X F U > 5>x V h ft* 

[0 0 7 1] *SHfiW^s|!U5i*U*^FfcH:^ -* 
fi* J: tf Z^WfiD N A ft 6 RNA %f$mt £ 

§ O R F ©JfiSESUS^tr* U 5* £ U** F X h U > 
5>x > F ft^ftTTv W 7* U ^X-T 3 # 'J^i'Wf 

tit, mmsMTit&nwooK f ©fa^jtsftoT^ 

§ #\ jtga- F©t8Sfc <fc t> 5 / ^I"d?'J^ 3 

[0 0 7 2] ItftWftPktTti, B25ti#^2-3431© 
F, is#y ? ^ F kX F >J yi/'x > h ft^fFTT* 

?ss. x h u y^'x y f a^ffTwvf^v 

5? ^ F ktt, ±feT'Pi£$tlfcO R F 
SffiJ3«J*^fS^U * y U*^ F^ya-7*^ LT, p 
p-- < M^'J^-S-faMfc, 7°^-y • /vf7 

-k* - is a y^^ffl V ^ c £ ic & D Z n-5 ^ V ? * 
fflV^T, 0.7-1 .0mol/l©J®ffc^ F U 9 A#ST> 65 0 C"e 

/vf j'H y%n?tzm, o.i~2»»«©s 

S CJSSRC 1 fgi^®©S S Cm^©ffl^«> 150mmol/l H 
{t^-FU^A, 15mmol/l i'lylt F U ^XnJ; Oft^) 

(nJ'^Tt -S 4? y 5* * U** F^fetf S C t tfT* 
[0 0 7 3] /WyU^V^-v'aVti, ^^^5- 
• ^D— r.y^^2ii, Current Protocols in Molecul 

ar Biology, John Wiley & Sons (1987-1997) (1-XT\ 

xuyh - 7"p fp-;vx- >ry • • /V 

tni^- kSS"^) s DNA Cloning i: Core Techniques, 
A Practical Approach, Second Edition, Oxford Unlve 

rsity (lmmimmznx^zjimicmuTftoct 

#T-££„ ^X«I^ft4?y 5« y b^g 1 Fk L 

T^f^fCtt, FASTA, BLAST, Smith-Waterman [Meth. 
finzym., 164, 765 (1988)] f©ffl|BlttliV7 F 7x 
7fc^D, f7M^h (iUJKgaS) (D^^-^W^ 
Tat^lvftk^fC, EJIJ##Z~3431»C^SnSttlSIE 

?»j k'>ft < k 1 6 o %w±oiaRitt**ri"« dna, n 

SL<B8 0%J£i±©^14^Wr^DNA, KKKFa 
L < tt 9 5 %«_h©«IBHt**r i r * D N A £&tf 5 C k 

[0 0 7 4] *^R/j©^yyyM^FkbT, 
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E5!IS^3502~6931©V^tl^fc^* tl57 5 7 ^Sa?'J 
*» 4 a t° U ^7^ F £ 3 - F 1 a # V 5« # U * ^ F $ 
fc(it£tf U 5t £ F k X F U > 5>x y F ft&ftTTy ^ 
^7 ij ^VXY 5#U ? * Ffc&tf S d ttfiX'% 

Ts fiH?us ^- 2 ~343i^ z>mi£n&mMW&\%G?%$ 

U m#V 5* * Ktfa- FT H©58 

s*w^s?si£*#rs#y ? y u*?- F^a&tf § c 10 

tfT** So R# y ? £ U*2- Ftf 3~ H-r s# y ^y 
y F©«8*iSflrr*Stt*W , frS# , J ? # u^y Ft 

xyA>9- y^uyy—, y#y~ 

24S£SB3J, |g?«ttKW9ft3- KfS#y 5? ^ y* 

[0 0 7 5] ±f?BPCR^P-~y^5E}£fc:<fct>0RF 
Wfi-rS^Cffl^S^-f-^-tLTtt, M0RF*5 

kra tJS5J»J«#r** y ^ y^y F*fttt^ y 3 20 
3* # M-y f tm$i&&$£w*-fit a# y ^ M ? M-f- 

F**tfSCk)^-p*ao JSB5US^l~343lo 

mvfm*&?&*v ? F*fc«» y =fs 
^ Mf f t ffl^«ftSi5)j*^-ra* u 37. # f 

-t?yxyyy^-<t LTfflv^%&tti, wg©ng?ts 

fS (Tm) fe«ktfiiS^«lc^a<Ik©&^±K2 
CD* 'J 3 51 9 FtfSF* LV„ 
[007 6) 4M©* y 3 'y. V F £ LT> £31 30 

feiiK* y n5? * f £M$&E#j#*tf a*y 

[0 0 7 7] jgfc. cti&^y rfjt M"^ F©!$g# 
CfilT* *y3?^^f-FHI#^kv^) £>*%«© 

* y 355 * y* y f t Lxmmt a £ ttfT'^Zo m* 

y rf ?. # l^-y K»$ft£ LTti, * y 3 7 £ F 
rfi<Dy yl^xxf;^^^X7* Pf 
ic^^tift*y3^^w^F^#ft\ t'J^^b 40 

^■^-}^(DVym> ? X.7,7-M^ifN3' -P5' *X 

7*75 h«f^KSEift«nfe* y 3-7 * m 
mfcs % 'Jn?^wf Fff<D y t y y^xx 

- FB^W*. * y 3^ ^ u^f- F^© 1 ^ 5 ->;l/tf c - 

5 yn \z~)Wyi/>]sX'W8&nfc*v 3*5? ^ f 
* y 3*7 zuxi- kfp©? y c - 5 ^7 

* 'J dT5? * K*©5/ h y y^ C - 5 yn tfx 
;by hyy-c-M^ftfc^-yd^^y^f-FM^ * so 
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y ^ u*? F*©y F y ^7 x j^vJyum^ 

hy> (phenoxazine-modif led cytosine)T'Blll^ tlft 

* y rf 5« * paiQKts * y y ? ^ u*r k*<o y 
#-x^2 • -o-yn h°;i/y *-x^«$tifc*y 
rf? ^ uxi- mm*, fesv^u rf? y f* 
© y 4<-x^ 2 ' h +yx f +y u #-^T»Wft* 
nfe* y 3 l ? ^ y*^ FOT^«%(f a z ttfr** a 

0BIBI¥. 16, 1463 (1997)] . 

[0078] *f8Bj©±fa* y y^ ^ F»±tf * 

U dT? 9 1/*? KMfttt. y*^yv-^Mct>, ti«E 
Ny 7' y y'y y a y ffl 7°o - 7\ 7 y f-b y x^ 

m^its ±fc*y3^^y^FfuPg&f t , 

y ? ^ f k x f y y y x y h ft&fttv w y y ^ 

yxu *oKsi?y ? ^ wf - f# 3- F-rai?y ^y 

* K©»iB*iB»^ siSttswt ? * f* 

[0 0 7 9] 3. ?WV4hfi)WL 

^)%wm>m^tz7^swL, » h^5x 

ft, .iktT, ^Fpvyy^yy cnto #©^s 
±aaE»adic AssattT? y y^fcjtfK?*^ 
K^-rayyyifyA*3-F-ra^©®e^- 

[0 0 8 0] LJ^U jt&TMifffi^tK^ gs^ 

-fer^^tiraiik^nr^t^D, awkTasfiis^w 
m>w^&EW#A£tiaciy±&i\ hp^ ±fg 

2. Tial£SnrcORFlW^fuj;Ds nU^SMBMM*© 
- ■ ^D-xy^2JSt^ta2«?©S55fn#afl<jgM«A 

jijSSfcj:^, gw©7yv+/yi^jifs^T^ aw© 

_htfcWffl^s^i?#-rad fctfT-ta. 
[oo8i] 4. ^jsss, ft.ttfi'^veaiBS 
(omm 

tkamm, ck tf y y^;K5^gl^t±^Sc©l*T'li 

wi^etiTtdD, ^<©jjjm^fea 0 l*u 3y 

[0082] ^©J:5 ft^TOa^ttTie^H:* 0 PiB 

-rac<t^ta 0 ±132. ©^icj;D^*tifc, 
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3 y paramo o r f <!>m£WimB«si-r«. 
£© £ 5 fts/^praniawcjR'r £^n©fitiR 

SEStifc OR F **tj£S-a:S 0 3 U ^SfiHBiSifcfeV^TftJ 
[0 0 8 4] 5. £«H^©iPJ3 

ay^sswiSteiftvc, 757m « tf#=-:7 
m^mc «fc o rwn£ nft^M^y / a d n a <om 
[oo8 5] f^s^f^HiBfipmsis &m<DM 

M*fflS©SHM3: ft ttgjgg#*r LT^^M- 
9 X U £$?{c7^x©#j*&feft ZTfr&fr-eftfrib 

%>ZLktPV^&o Corynebacterium glutamicum 

<DVzsy£MWK-6ffl. CAppl. Microbiol. Biotechnol.. 40 
32, 269-273 (1989)3 ©JfctvfeU Vft FWfi— t? 
jUST-hoaQJISffiffi?^, ^^UH© Corynebacterium glu 
tamicun ATCC 1 30327V ^ <DftJ&t %> WMM¥\ k tiffi? 

sic c (D&mzMfcTmmkT'kKmQzzmfcmx u 

[0 0 8 6] mWiz, v-mW)V\iyMi>}i>$*y7 so 
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— tf MG&m<Dm£!t8&]%. ATCC 12032?; I*Qttl&* 
&fSM>''l k Mtt % c k K <fc D , 458§g ©7d y y 
-fe y McB^^tlft 7 5 /MM«(Pro458Ser)£ 

t\ W£W£'& LT^&V'Cor ynebacteriuin g lutamicum 
©y ^7£jtitNo.58$KFERM BP-7134)lC^ALTt# ft 

mmt y ^asffiwio . s&HtK tt^x fatr % zk& 

[0 0 8 7] ^©ffifcfc, B-6^©4";l/3-X-6-y 7 

U^^SfcHfcS^rttetafctT, 7>3-x 

t§Ct^Ttlto 3!fc7 Corynebacterium ghitamlcum 
ATCC13032©7X^;P h -tfilfe? J^sC©932#@ 
©Mg£^r-7>fc:BJirf Sil£SC<fctK 3ll#g©7 
P^^-YVn^S/yfclHfft (Thr3lllle) ?Zk. £ 
orynebacterium glutamicum kl y ^V©£jSH5 : . ; &[&3 

[0 0 8 8] lHl^$tift^a^*^?MS^§^^5i^ 

&%m<Djjm k lt, y ^>*j£@<Dwrs^s%s 

g?Bg§aTif^i | J©ii?iJfcKL, *M{-v-Y-fx©g$ 
fflcT-T S c fcfr 6, p^m« y ^^^{e^#-r 3 

mmm&omm%:& r> mmmt , fr-ommmcfi ?ck 

[0 0 8 9] 6. Zja9fc^*I*4*»*©W»^ 

757®, « wsx m. mmmmornkt^, 

Wit, -f&K, N T G PJI*fB^fc7>^f 
afci«RfcS^< ^HW#*«teS d t }C A oT3gfi!t5 
tiTV^o ]fi¥, ffi)W.DNAJ$»li:*«*j6Ktt©?(E 

fes XS^iSfe: «t oTWI?tifcSISS«t LT 
mmZtlT^&m'&fi s &k?x,k~X*&& C«. Leuchtenber 
ger, Amino Acids - Technical Production and Use. I 
n: Roehr (ed) Biotechnology, second edition, vol. 
6, products of primary metabolism. VCH Verlagsgese 
llschaft mbH, Ueinheim, P 465 (1996)3 „ M^ftl* 

mmjLMfc-x?* &nffl* t ft e. lt § ft#, ^&*©s 
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T?$>£fti6, M|*fS)±^«t±«T'i±& < , &©& 

[0090] ^fgH^^ntt", ^y^MM^&^fi^ 

»©*ajfi©tt»3jp&. 4jSte*4-rs*ja*iijSi*aM< 
«fc < &jrt s c t j^t t s ft ay ^utmttic **i & 

!fi«ff 5 c t ^Rf fig & t) s » £8miP fe , 

[0 0 9 2] «±©J;$fcLT\ S?43!W*. &3Wilf 

[0 0 9 3] f?Utt\ Corynebacteriuw glutamlcumOSff 
£M$ATCC13032fr t>%Wmc £>k D ££1^fiB;£ ft ft V 
3?y£&$l&ttcB-6 CAppl. Microbiol. Biotechno)., 3 
2 , 269-273 (1989)] T*{i. U > ? >'3e8£§-30~34 < C©f!8 
d 34°C£:Sgi;L£ t£W£ U ^>© 

^fe-So L^L. Corynebacterium glutamicum ATCC130 
32%mM£ LTffl^T, ±105. fWfc'J^^tflt 
Bat>*Wa«»*i5«W£ LT»fe4«»ttT»tt, 40-42 
T©m H «r-fe30-34TT^«bftiI^il|nm^±C>^* 40 

[0 0 9 4] 4TC%MK&mti?<Dm^tfMtbt>ft%iM 
•£14, Coryncbacteriuaj lfcfS U 43°C£igix_ 

££#T*^§ 0 CorynebacteriumB ttB U 43°C£-jlR 
■5^iST'fe*WT**Stt^tLT(^ ffl*.t& Coryne 
bacterium Iheraoaminogencs fecMf&Ll hffX*1s : £><, M 
$ffilic{4 Corynebacterium thermoaminogenes FERM924 50 
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4, FEM9245. FERK9246, *5 <fctfFERM9Z77#fe&:f S £ t 
[0 0 9 5] «_hoJ:^tLrS»BISLft^««*« 

#U «HWX«*SV>ttffift*DNAatl!f*ffiV>TiilS 

uteja^*<*©v^-f tn»* o t tfttuisssns 

[0 0 9 6] £W*££fcfcoT£tF*e*5fcM 

^iattK*wr*«** (<t D5^fcB8R»*sre>*> 

[0 0 9 7] 7. ^j;5?^P^K7U-r©f'FiJ*3<fcO : 

(1) #y5C*M-^K7W©fNK 
±121. fe«ttf2. T?lRf#?n^*^©3}*U7^P^ 

~35oi©^-rn^t^$ti§issE?ij^5ft§#u ? ^ 

ttTTfJ W 7* >J ^ XT 'J ? f K> 13 «t tf / 

arr < 1 1 10-200*®^ & a § r § 4-° 
y 5? ^ k*. 1 JW±Hft^#f*^Ea» Ltesj?y 5t 

^ K 7 M tf {cS2?iJS^-3502~7001 ©t^"f tl 

jtpic^sns 7 ^ y smmfr & *s # u 

F1"*# y 7 * U*^ y 51 £ u^-f - K X h y 

a*fl=TT?^ vf 7 u x-r 5 * y ? ^ w 
^ Fn *3<fc t;/s tea c ns y ? ^ is*? wm? s 

Bajti^wr s # y ? * k*, 1 a±H»3dffl*: 

H« Lft*'J ? ^ F7 £1 fc^T*# 

So 

[0098] -^mm^^x^v^^utf-vru^t 

tt, DNAH^, DNA7^f^n7W, DNA?^ 
d 7 W^f i: WtiS t ©*^*. Hft^WtoSiSl!: 
fflSHDXV ? ? U*? FSfettKKfrftlil«**fcfc© 

^fflv ^ ^ t § 0 * y >t ^ b^^- K * tetiaSiJ 
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fcS9S£-$5;fii£ CNat. Genet., 21, 15-19 (1999)) 

^ffl t^ck^is, c © «fc ^ ftft^WfcSffiiaa 
#y F7 woBttgawtt LTffl^sc t 

[0 0 9 9] E9(*t3a$*W«:H«*-e-*jKy^^P*f-F 
£SVMi*y:f;ii*M-^Fi:l/CM\ ±131. *5<fctf 
2. T?^#StlS*^W©*U5i^U* i ? L K43j:tf*y 10 

U 5* £ K*S Wi* U * y^f- 

i6si* Lt«*ja-eftSjgaB4&v\ spates 

»-TSfcJ6or W-V-dsKv ^©HBfi, ^}gjg#. 
(GMS417 Arrayer) DrfiH§$ftT*5D, MfUHStPn* 

[0 10 0] Sft, 3tUV^7 7^fcJ:D*5BW©* 

[Nat. Genet., 21, 20-24 (1999)) . ^£j£T'(i3; 20 

xyy F^7X^©EW*$i*»h:ffl« MH*«! 
&©^6ttfc^#©##£M$2#Sfci6©v;^ (ft 

yy^yvxiO abtM^r^o Sffitftc* ft 

tic*.*). m$.?tim&&. mfr<Dmm<D*v3y$ 
[oion ( 2 ) #y ? 2 y*^ F7 u-fvmm 

±12 ( 1 ) -Cfls®£*ifc#U 7 * F7 U-ffcJB 
l/\ THE (aK (b) £rr? Ct^nJIgti&So 
[0102] (a) 3"J *$3ffiM©f£g$©^il&©|q| 

v>T. TIE (i) - (iv) ©iSfcl&SWSc fcfcj; 
0 , s£MIH^©i£llj*t©|Rj££ ft(iiR3tg?©«S»a 
ibmzmWti 7 r -tfrfrMffi? 3 ct^-t^ 40 

(i) ±ae ( i ) ©^ST#y ? * y*?- ft yy^ff 

(ii) (0 ©XBT?ff|lt«tift#y?i' M-f-FTU' 

#y-W- f tasasftstifc^ y ^siijffl^ogsi*** 
ji&f t */\>r y y *v xWFr»y a^- f-ra 
xs 

(Hi) /W7'j^€-: a y*mmz>mmxm 

(iv) M7!)^*-i/g y«**»t^<6#Br:ai 
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t\ MAtf, 75 m tr^x & ill 

fe«fctf*ft&©S£ftfr 53itfn«'jN8:< t *>-«©£ 

[0 10 3] ftf*ttfc#i*£T3Efca¥i2BT&o U5^ 
WF7W*fflK fer-©2,300 kbtcfcftS^* 
©SNP (HftB^S) tfH£*tlT^S [Science, 2 
80, 1077-82 (1998)) „ j$ S N P ©|i?|££J£, &J;t>*Sc 
ience, 278, 680-686 (1997), Proc. Natl. Acad. Sci. 

USA, 96, 12833-38 (1999). Science, 284, 1520-23 (1 

mmzmmmmcmv, ±ta (D -p^s^nfc^ 

y 5f * F7 W*s <fctf a 'J ^^fflft*©^^ 
? (DNA, RNA) *ffl^\ ;W^y^-fe*->'3>' 

[0 10 4] ay*fflJ«S**<!)Sa»^ (DNA> R 
N A) ©ffiiBtWa^-' in2-~y?Wi2Mmc 
mm<DW&Kffi.?Tft?Z£tfr*%& 0 Corynebacteriu 
a glutamlcuB ^jfefDmRNAODffiffitCflllLTa. Borman 
n^(D^"?i : [Molecular Microbiology , 6, 317-326 (19 
92)) t,ffi^5Cfcj6i«*e*S 0 ji^T. @fl5fr«mRN 
A KMX, i<mm<D y *V-A R N A ( r R N A ) 

[0 10 5] *i#£ftfc3y*g»BS*©«Rfl^* 

tt, D fflffl Lft R N A t y 9 uy-e^?->^ 

fyil;:^W§cJ:ti:j;f)I11t«M (Wat. B 
iotechnol., lfi, 45-48 (1998)) , Wl^X Dfflffi Lfe 

@-|fi¥JKfS*^\ S)t&*, M^fi'C y 3, C y 5* 
fzti U T P (Aisersham Pharmacia Biotech^ 

CProc. Natl. Acad. Sci. USA, 96, 12833-38 (199 
9)) m*&tf2>Z£ffiT*%Z> B 
[0 10 6] ; ?y?l±7° ; 7'f?-<DRt>*)K0R F(D 
3' mfflffiWm*? 1 ? 4 V-kLtiffl-t m 
8KO*fatt*J:DK«>*i:fcfeorfl6'e»* (J. Bacteri 
ol., 181, 6425-40 (1999) ) „ A-f^iJ^^a 

mWmmmW<D'J}1£T*ft5Z. £&?%%> (Nat. Biote 
chnol., 14, 1675-80 (1996)H) „ mm¥&, ffisSHcffi 

y y y ^y y 3 y ©gfiffi*j»j^a t fc * D , m 
[oi0 7] /wyy^y-tf-ya^©^^ H)fcy 



39 

mum, mam*. \s-y-mk&mm, 

shamPharmacia BiotechtttL STORM) ^McADhT 

•^tcc^T©^ • Sitter, CMS418 Array Scanner 

AfcfSiBfitfcK, ImaGene : s±7-i ;Vi4±$l, Array G 
auge ; Amersham Pharmacia Biotechttty, ImageQuant 10 

[0 10 8] SftjKIS4«|(0^/AS5>J*»6i!S6^lc 

■So 

t 0 1 0 9 ] c b ) mm&f-fctom&w&jw u * 

±|D ( 1 ) T*f1- : SI£tifc# 'J ? * U** F7 W#JS 
ScfctfftS. B^M-tt, ±32 (a) ©PJ£ • (STrTJ 

[0 1 10} 8. &7;UtiMm9\$3&XfORF%ffl* 

mm bfep y tr a -^--pRiws 0 nrg&tBK&ft 

r 3 y If a -£-T?S!#IK 0 ltf£&Ef§t«IEft$ fcl*l2}§ 

oo c<D&5%mmmik*rcimw.mwtLT&, yu 40 

-yfcf-r-iX^ a-Ft-/X^ «&r--7^F©lM£( 
»t»», CD-ROM. CD-R, CD-RW, DV 
D-ROM, DVD- RAM, D V D - R W^©ft^f C 

t>(D%y-dV~<D^7V v F (WAtfMO^WKSt/ 

[0111] jjaaw«ftii:3sa*fc{iA**-e-afcfe 

©8KB, S V f EM*^ ©i* : S?*St*ffi(§ *6 <DW. 
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fc»3<o S^©7-£7'P-fe>y^-7W5 

fcf, TUi{©V7h l 7x7T?7*-V'y h^tife^W^-U 
©V7 h 7 irfci^fcA^-ffft*. 

[01 12] mmmmmtmrntLxii, ±mz. 
r£*hin& ^7 5 j wssmm** # u f©# 

[0 113] *^Ha©3>lfa.-3r-T»|S»i:?)Pr^a: 

h& a UttWfctt, BM#^l~350lfciSStU&ttg£ 
9UimL 3502-7001 fu*f<Sti£7 5 /KK9!HfH& SffiJ 

#^§1-3501 fc^*n*«aia^j3j*w««MB«ffli fe<fc 

O'3502~7001 fc^^ 7 5 7 jKS^J^f Sttt&ffi 
UliaGSl-l 1 - 1 3 5S) IcmZtiZ 

[0 114] 9. ^5lBJi£D3^1fa.-^— TSs^fc DnJ 
fftftES«EH:«|iJffl L7c 3 y tf a -^-^ffit^fe j/7.r 

ray if a— ^ffl^fci'X-rivJ i:fi, ^5gf^©3 

7 h^x7-m te«fctf^*es*a* mmtitc 

^©^^•9,, ^n— K^x7^atiS*WK, A7j^B, 
7-^3S^fi, UJ*«Hi»»&a 

[0115] V7h^i7» mm2titcmmt± 

F9x7fa*JBv^T, *SSH©SSt*CEtf 
ftWttt. *«RH©ESj«ft:R:ESl*nfcJaSE5lJ, 7 

[0 1 16] ORF, EMFlS^©^©fc46©V7h 
7x7^1 LTli, GeneMark [Nuc. Acids. Res., 22, 47 
56-67 (1994)) , GeneHacker CgfiS^iS®^, 42, 30 
01-07 (1997)) , Glimmer [The Inst Rule of Genomic 
Research ; Nuc. Acids. Res., 26, 544-548 (1998)) # 
%&tf%CttfT*%% 0 )IS, CftP>77 r-7x7#ffl 

*fcttiKy^7'-7FnH^©|eJS (fflWI) ©fci6© 
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V7h?3L7t LXlt, FASTA, BLAST, Smith-Waterma 
GenetyxMac (Software Developmental®) GCG/W 
*T— (Genetics Computer Group?-!®) „ GenCore (Co 
mpugenttiy)^£&fcf3CfctfT*£&o MW. Ctl^V 

[01 17] z(D&o&±? ; hmmm^ismm 
mmz, ^ u ad n a f-t satf* 

=j-<omm* h mmm^mv^mfc? u^xomm io 

^077^;^ Tftfc>l5ir$£^^VXNfc3-F£ti 
S^$t©jIlE?<9? -B £<?U a ft«{iM^£><fc 5ft 

y- v u*? ft Mmm?z>rcib{c£mx%>?>o 
[oi is) T-zmmmztit. ^mmmmmm^ 
mm ^nrcm mtsz tsmmmm. mmmm^ 1— ymm 

[o i 19] ep%, ^fSijS^y^-^ffl^v'X 

fitt, (i)*f§HcrjISitS#:^ia^^tlfcif$P t . 20 

m^g3^j* fc&tiwg* ^-^itfa^A^nr § ft 46 

OA^m (ii)A*2nftffi$S#'i>ft< fct- -fftn'jfc 
f3ihr-£fc&©x-ME§M^ (i i i)(i i)Or-^35 

u mtmtm mtmmm^- ?m ret* 
isaxf dv) (i i ocDa >^ & d t# 

A T? <fe <S o 

[0 12 0] 82r>X-ri^ ±IB2. ~5. <D7J?A ; tcffl 
V^^tiCiD, ORF, EMFfi 

ypft-ASfr-Piaj $ tifc X 4? >y h- £9|m]£K fsjffl f 

[0 12 1] 10. 3 'J «Ha'EU*©0 R F#*-iJfflL 40 
fc^U^^FtDiSg 

±12 2 . <Offl£&miL 0 R F U ? ^ U# 

* F£ffl </\ 4<5iffi©tf U F^i^ST 6 C fctf 7? 
^^5o fi(J^ % *^(f)#U^^f-Fti:, tWa7-' 

[0 12 2] £mORFffim*t>tKLT, i&igKjSC 50 
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T, f^U-v/?- F^-FTSSl^t^ty^ftMS 
N A ^aWffif-r 5 D HD N A f±4<5ITO©# U F^ 

[0123] gaa»A^*-^ mm**$-Km 
mm. mmmrn, MmuDia. msmm. smttzm 

©>t° y H*a— FT £ D N A *<E^-??* § fefiJ- 

ft<t*>^p*-^-, U4<y-A^fe^ *fgpj!£D 
dn As w^iiftttftTiijaEsnft^ 

[0 12 4] ie5l^^^-<tLT{i, Mittf, Coryneha 
cterlua glutamicum TM^nTitft^^ j?— ^9X5 FT 
SSpCGl ($fBBP357-134500) , pCG2 (ff 0BW58-3519 
7) % pCG4 d#BBiS57-183799) , pCCll (1*801857-1345 

00) , pCG116 s pCE54, pCBlOl (^tnt>¥fffltiB5S-W59 
99) , pCE51, pCE52, pCE53 CV^ftltMol . Gen. Gene 
t., 196, 175-178 (1984) ) „ fe^gl Escherichia coll 
Xmrnmrnti:^ f-X&ZpE-IX p&m (W±Stratag 
eneUM) . pBAD, pThioHis, pTrcHis (JW±, hwitrog 
eii&M) , pKK223-3, pGEX2T(IX± ( Anershaa Pharmacia 

lliotechti® ©ftik pBTrp2. pBTacU pBTac2 (^ftl 
feBoehringer MannheimtlSJ: K) TffRg) , pSE280 (Invit 
rogenttffi) , pGEMEX-1 (PromegaftiD , pQE-8 (QIAGE 
Kt±P) % pKYPIO (f#BBHS58-l 10600) > pKYP200 (Agri 
c. Biol. Chem., 48, 669 (1984)) , pLSAl [Agric. Bi 
ol. Chem., 53, 277 (1989)) , pGELl [Proc. Natl. Ac 
ad.Sci. USA, 82, 4306 (1985)) N pBluescript II SK 
(-) (StratagenettM) , pTrs30 fEscherichia coll JM 
109/pTrS30 (FERJI BP-5407) <fc0^H) , pTrs32 [Esc 
herichia coli JMl09/pTrS32 (PERM BP-5408) <fcDH 
SO > pGHA2 f Escherichia coli IGHA2 (FERM BP-400) 
<t OPS. ^RS60-221091) , pGKA2 fEscherichia co 
IL IGKA2 (FERM BP-6798) kOMM, #RBiS60-22109 

1) „ pTera2 (US468619K US4939094, 0S5160735) , pS 
upex. pUBHO, pTP5, pCl94, pF.G400 [J. Bacterlol., 
172, 2392 (1990)] , pGEX (PharmaciattS) s pET^>X 
fi, (Hovagenti®) ^**tf*C ttfT»tS. 
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[0 12 5] 7*P*-$t-fcLTt4, ?i±»*7« 
4L7°P*-#- (p U p ) . 1 a c 7°P^-»-. Pl7° 

Sdfctf-pffSo SfcPi, £2-3[t5>J£*r;fc7°p^-- 
(P«p X2) . t a c ^P^E— »— . I a c T 7 

U^V-A^SH^J^feS^^-l'y-^l/^'/ (Shine- 10 
Dalgarno) EMfc|M&3 KVfc©ffl*»^ftffifc (M* 
tf6~18ffiS)t«:§|SiSLfe^^5 HftfflV^actjEWS 
LVV 

[0126] *fffl<DtmKt$-iz&^Tit> -^m 
m<o d n a tt&$R&SPJtt&-f l t<eai-ptt 

[0 12 7] ItiUHSa-hLTfi, Escherichia ^. Serra 20 
tiafl. Bacillus ll. Brevibacterium B. Corvnebacteri 
umK. M icrobac teri uml S . Pseudoflonas/S^tLST-S^ 
Escherichia coli XLl-BIue. Escherieh 
ia coli XL2-Blue. Escherichia coli DM. Escherichi 
a coil MCI 000. Escherichia coli KY3276. Escherichi 
a col 1 W1485. Escherichia coli JM109. Escherichia 
coli J1B101. Escherichia mli No. 49. Escherichia co 
H W31 10. Escherichia coli NY49. Escherichia coli 
GI698. Escherichia coli TBI. Serratia f icaria . Ser 
ratia fonticola . Serratia , liquefaciens . Serratia m 30 
arcescens . Bacillus subtil is . Bacillus aroylol iquef 
acjnes. Corynebacterium ammoniagenes . Brevibacteri 
urn immariophihim ATCC 14068. Brevibacterium sacchar 
ol yt ictim ATCC14066. Corynebacterium glutamicum ATC 
CI 3032. Corynebacterium glutamicum ATCC 13869. Cory 
nebactcrium glutamicum ATCC14067 ([HBf fBrevibacte 
rium f lavum ) . Corynebacterium glutamicum ATCC1386 
9 (ISHffi Brevibacterium lactofermcntunu 3&?>lMiCo 
rvnebacteriuia lactofermentua ) . Corynebacterium ac 
etoacidophilum ATCC13870. Corynebacteriuiii thermoam 40 
inogenes FERM9244. H icrobac terium ammoniaphiium AT 
CC15354. Pseudomonas putida . Pseudomonas sp. D-01 

[0 12 8] Corynebacterium glutamicum gfcte-^Offi 

Ws. E M F fi. *$&m<D$ V Ftf EM F 

ox 5 & e m f jWRjj?u y- v is*? Ffc^anav-^ 
ic i* . jjijfii emf &wm u fwj^mijii^ y ? * 
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fttl^^f; E M F U 2 £ M"^ 

Ktiiilfrf S&gjtf&So 0lJxtf. Microbiology, 142, 
1297-1309 (1996)fcSftM#^2*lT^a. 

[0129] tm*.'*#$-<omyjtt£Lr^ ±m 

(Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)3 . 
7°Pr-7°9Xr-& (#[Sf?g63-248394) . SfettCaie. I 
7, 107 (l982):gL<&MoI. Gen. Genet., 168, 111 (1 

if. pYES2 (InvitrogentfcSD . YEP 13 (ATCC37115) . Y 
Ep24 (ATCC37051) . YCp50 (ATCC37419) . pHS19. pliSl 

[0 13 0] '/u^-^^tLXi±, ISiltffl 

. PH0 5 7°P-&-£-. PGK^P*— G 
AP7nt-?^ A DH"7*P . gal 1 7°n 
gall 0 7°P*-^-. t-f->37^4; 
y^^f-K^P-t-^-. MFol ^Pt-iSf-. C U 
p i :/D*-$f^&fctf;5s:fc#T**o Tgf±«£ 

LTfi. Saccharomyces M. Sehizosac eharomycesM. Kl 
uyveromyces B. Trichos poron ?g. Schwann iomyces ll. E 
jchiaJK. CandidaB ^tcB^^Sfri. M&fcf. Saccha 
romyces cerevisiae . Schizosaccharomyces pombe . Klu 
yveromyces lactis . Trichosporon pullnlans . Schwann 
iomyces all uviys . Cand i d al ili s^ £&tf%£ fcffT 

[0 13 1] ffl»*^*-OI»A^riSfcLTtt, «ES 
{CD N A £J*A-f S AST'^tltf t-^-rnfefflvs C 
T'*. f^J^if. xl^^ hP^U— >3>ri; [Meth. Knzy 
m.,194, 182 (1990)) , X7iP7"'7Xb^ [Proc. Na 
tl. Acad. Sci. USA, 75, 1929 (1978)) . flHRU^ 
Z^^^ 0. Bacteriology. 153, 163 (1983)) . Proc. Nat 
1. Acad. Sci. USA, 15, 1929 (1978)S3S©>3i*^Sfe 

t±. H^^^-^LT. Mk.(J. pcDNA3.1. pSinRcp 
5. pCEP4(liivitrogen8:t!X pRev-Tre(Clontech^). 
pAxCAwt(S?i'J§ttS). pcDNAi. pcDM8(7^P->?±®). 
pACEt07 [^M : f3-22979. Cytotechnology. 3, 133 (19 
90)) . pAS3-3(#rffff2-227075). pCDM8 (Nature, 223, 
840(1987)] . pcDNAI/Ampdnvitrogen?]:^). pRBP4(In 
vitrogenli©). pAGEl03 (J. Biochem., 101, 1307 (19 
87)) . pAGE210^fe^ilt^"e#S ! 

[0132] ^t-^-fcUB, msm^wm 

h^^tD^-Y;l/X (CMV) ©I E (immediate ea 
rly) iat;?C37°P^~^-. S V4 OdlOliT'P^- 
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t-h$/g -^^P^?- SRa 
V©I EMfK^OXy/Nyy— ^^D-t-^-fcttjcffl 

[0133) m±mmtLT&, thciiT^sf? 

(Namalwa) +Jvl'©«Ta&3C0SllHfe ^ + 

-Yx— X • aAX?- 0jtNin?$&CHaffl|& HBT5637 
0SBBIS63-299) SfcifctfStfctfT?**. MMfNB'S 

$Jxii\ xl^ hp,i?b— i/g y?£ [Cytotechnology, 
3, 133 (1990)) % U^KA^^Affi (SW2-2 
2 7 0 7 5) , iJI7j^^3 7& (Proc. Natl. Aca 
d. Sci. USA, 84, 7413 (1987)) % Virology, 52, 456 

CO 1 3 4] gdtfBIB«£±£LTffl^Seafctt, 0U 

/'W^"H> ? — , Baculovirus Expression Vectors, A La 
boratory Manual, W. H. Freeman and Coapany, New Yo 20 
rk (1992), Bio/Technology.6, 47 (!988)^lcf2«^tl 

[oi3 5] mfimc&^Tm^t>nz>mfc:mx^ 

Z—tLTlZ, mZ-lt, pBlueBac4.5, pVI.1392, pVL139 
3, pBlueBacIII it ttelnvltorogentfJI) ^S&tfS 
ct^Tf§ 0 /^anW;l/7hLTtt, (J, S 30 
iM&M&i^^£7^;l/X^&£77 h^7r • 

X(Autographa californica nuclear polyhedrosis vir 

[0 1 3 6] SAIfflSlgtLTtt, Spodoptera frugiperd 
a©lfl&IMB"?&& S f 9, S f 2 1 [Baculovirus Rxpr 
ession Vectors, A Laboratory Manual, W. H. Freeman 

andCompany, New York (1992)) , Trichoplusia ni© 
WMffl\MZ*3b&Yl i gh5 (InvitrogenttS!) 3F£ffl^ 
ScWT-t^ |g&£7^;I/X#i§i!-f.Sfci&©, g 40 
ll«^©J:Mfim»6B'#A^ i!±HB/^a 

n7^;VX©ttjiA7j&£:LT(£, W*tf, U>g5?#;l/ 
is^Lfe (^gS¥2-227075) „ D $7x^>3 CPr 
oc. Natl. Acad. Sci. USA, 84,7413 (1987)) ^*»»f 

fctt, 5Effl"^*-fcLT\ 0g*fcf, T i^X?^ 
*^a^f^^;1/X^#-l££&&7& 

[0 13 7] ^nt-^-fcLTHu fllMS^T^ 
•e#S4»©-efcti«f^-fn©t»©€rfflv>TtJ;<, IMA 50 



$£fJH 2002-191370 
46 

11, *y?^*7— t-tf-f^'M/l/* (CaMV) ©35 

s 7x^-2-, -i^r^^y i -fu^-z-mit&tf 

hvK ->s>>, ^VX, 775t, 7;l/7r;l/ 

CttfT*l£% 0 |fiiM.^*~-©3*A3ri*fcLTtt, fig 
MflSt- D N MtmXt&JSWt'&IMS ^TTtltfflw^* 
Ct^T't, fj»J*(& T^W^f 1 )^ ( Agrnbacter 
Jjm) (^^59-140885, #881860-70080, W094/0097 
7) , xU^hD#U-J/3VS (#^©60-251887) , 

^2606856, f$fr%2517813} ^**tfScl fc^-p#S 0 
[0 13 8] *»IW<Wgfnsafc#fc LT % ±1E<Dfi«W. 

')?^M^h**fiS*^*-tLr'ma:<, *© 
»£fcmSM«: «fc 03gS«*fe«^fctt, 

-So 

[0 13 9] LX±cr>£5kLTmZft&$mi<DBf&K 
L, tg*ft*K:#?8i|l1©# U ^7^ K 

«eTOo»Ris»ft« iftusjcwtt-r soffit*, m±<om 

% : ©ltM*tl^tB'±fc t T'f# 5 nftff^H^M^T^ § 11 

[0140] rmmt Lxi±, mtmmift&mtLm 

St©T'fe+l{*«fc<> ^1/3— X, 75^h-X, X^ 

Ifi{t7'>^-7A, it77t-^^ ^7^-7 
Ix, y 7SS7 ytr'; A A #©|R«^ L < «|j«©7 
>€^7AI> *0(BW)d^Rft^»s *6tft, ^7 
i^x-i^X, ^x+X, n-yxf- 7UA-> 

[oi4i] MiifM^LTtt, u>«js-*'J»>a, ! J 

7gg|g-7jU7Z^ UV»vy*5"Jr/», 1817^^ 
7Zx, iM7rhU7Xw BRS8®-»j, 5«V7A7, SR 
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mm. mmi3>wsym%m^%>z.kifx*%%> 0 mm 
xn^ 0 ^®aatii5~4o°c^j;<, mmmmt, mn 

i6R#fa~7HfST*£So im^pmtS.QS.OKUnt 

setoff* u\, pwrnmiz, mm^rcmm<om, 
Tjisiivmm, mm, mm^^yyi,, ry^^rm* 

^fh7^^"j ym<Dfc±^n%tmicmnLxt> ± 

[0142] ya^e-^- tLxmrni-v-fti*:-?- 10 

% t tim, zmicfonx-c y-T3.~v~*mmimm 

mm\cmw^x^^o 

[o 1 4 3] wmmmttfeHLtLxm^ftmmmm 

40tnlf!j (The Journal of the American Medical Assoc! 
ation, m, 519 (1967)) , ^-^>(OMEMfgJi (Scien 
ce, 122, 501 (1952)) , ^mWBfm (Viro 

logy, 8, 396 (1959)) , 199lgHii [Proceeding of the 
Society for the Biological Medicine, 73, 1 (195 

o)j %fri$cnzmmK-nmMmm%miu Ltcmmm 

%m^Z>Z.£t) <l X ; £2>o inSti, JI#pH6~8, 30-40 

"Cs 5%co 2 #&T^cD^ffT"ei~7aratf5„ 
mm^m^m^x, i^^^y, ^->"j>^m 
±%m%mmmiinbxi>^\ 30 

[0 14 4] SA«^S:-UtLTtf?>tlfcJfm^* 

zmm-tzmmt lxiz, - -mic&miE tix^&m-m 

igm (PharciingenM) , Sf-900IISFMlgifil (Life Tech 
nologiestttl) , ExCelMOO, ExCell405 (Vfti&jRH 
Biosciencestii^) , Grace' slnsect Medium [Nature, i 
95, 788 (1962)) f^ffl^Citf^S. ig«(i, ji 
STpHW, 25-30 o Ci?(D^ffTl:\ l~50fSfr9o £ 

ft, mm^Bmcm^x, 
%mm^mmLxt>kv\ 

[0145] mm\m*'fe±thxm^rcLBwmfo 40 
it, mmthx, ^mm^oMm^m^iti^x 

lxi±, -m^mztix^&L^y/ ■ yy f • X£ 

-^(MS)ig±l!t, *9-f F(ihite)ig«i, SftfidtlS 

m)MLfcmmm%®^%z-ttfxz%c 1 mm\t, mn?n 
5-9, 20~40T^{rF-e3~60E3P f grr-5o Sfc, ig« 

wmm&tmcmn t t t> £ v\ 

[0 14 6] JJE^fcisD, *#6f»1?y^WF#3 50 
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mn<Dm ! mmKU^ximu mt'v^i-v 

%?-£ic£<j, m$ y v%mmt% d t 
% 0 mB-jommyimt txit, ummmimK, 

[0147] ^mmt^^^Yo^mfimtisX 
it, ffi±miimK i £mz#z>y3m, m^mmm^m^ 

mmm x %z-t\c&i-)^ tscm^mm &x* t 
mttBttcimtttizms, -^-^vy^ism □. b 

iol. Chem., 264, 17619 (1989)) , P^^cD^S (Pro 
c. Natl. Acad. Set. USA, 2fi, 8227 (1989), Genes De 
velop., 4, 1288 (1990)) . *3itfVSfc(±#rfPP5-33 
6963, W094/23021^tE«Ci^l^ffi-rSC £K£ 

[0148] eii-^ 3tf5?fflmx(Dm^ffl^T, 

?-a:SC:i:^#So Sft, 1#B8¥2-2Z7075K|Btt*tl 

mrcimmmmmftit, mmoirmm-ix, %m 

itttmsmttz o fm u f*^-t set 
u F^f4)s-r samso 
isf^ffl^T^ficD^y -^^f- K*aHJB-rs*tefc l 

"Hi, ixliftfiiO^fi (American Journal of Clinic 
al Nutrition, 63, 639S (1996), American journal of 
Clinical Nutrition, 63, 627S (1996), Bio/Technolo 
gy, £, 830(1991)) fc*i;TMfc?**ALTi!il«Lfc 

[0 15 0] IfttUIHftcc^tt, M^-ff, *5»H©il?y 

5 d £ * o , ?^5K y KSiHS-r § d t # t* s 
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So &m*&lEJ3L &mtffit LTti, MAHf, Stir 

^CD5;F7 (#|«3-309192) „ SP^fc&tfSC fctf 
Tf#So C©^icffl^6ft.S7°P ; E-£-<tL-ni. Si) 

S#\ WAtf* ?LlI»»&yo*-^-f*5tt 

[0 15 1] 1ffl|j«»*fflV l >r*«lB©4!U^f-|** 

3- Hf* D N A£*f Abfc b 7^1-9 7ffl ** 
20 (1994), »M, 21 (199 
5), Trends in Biotechnology, 15, 45 (1997)] It^C 

[0 1 5 2] 2f0gl$<O#y Ftiifl vitroiSIRfC^ 

D^fSCirfe-etS. in viirof}iR^fflV^T*fg 
$©$ U ^7°?- S C £ t. T?£ So in vitro gfl 20 

Mfcf S73?£©2jIt>#&Sjb\ KfMR NAt LTfi-, 
^RNA, mRNA, in vltmls^tJ* £j^{£JBT 

PCR/RT~PCRSW0!fflT^S o in vitrof BaHPSBBiftS/ 

©EU* (SRM«/*M» , «FS!(D«S (DNA/ 
RNAX *fett&J^<DgBft©^B»fc£*;** 
LTff&^M^&So ^^©^It^fSin vitroli 30 
IR^^-y h£*§it (Boehringer Mannheimti, Promega 
?±, StratageneftH) *»&f|fJR*nTV^*^ ^fft© 

[0 1 5 3] in vitro ^/iMIR^Xr AE.coi i T7 S3 
0 Extract System for Circular DNA(Promega*±S! ; fi 

tsf=>'A 5 Kfc 7 u-XtStifc DNA £SK8f0l£5 
/ffliR*^ Jdl-r SCt^f§„ $ fcin vitro HSRfe^ 
/HtRfXr AE.coii S30 Extract System for Linear 40 
Templates(Promega?±® ; *^a^#^L1030) teffi^ft 

a c U V 5. t a c . A P L ( c o n)-f> A P R &£©& 
Ofi«±©fiCtt£*0D N A*»S!* LTS*5/SJgR* 

^/i-r a c ««T**o ia sa±©iatt4H(© d n a %§? 

SlfcLTti, DNA79400-K PCR^SDNAjl 
fi&# 'J =f? 7 U*^ FftKft* in vitro ite^ R N 

[oi 5 4] c©ck9&^fflv>Sci:T% &WM(D-£ 

y^^K*iBii»f? afflux Ksmasss^ito^ so 
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So *s»H©»it«gift«*: <fc o «jb* nfe# y F 

^Sct^SS, Mx{f*fTg^©iKy^7 0 ^K^\ tn 

mmm, y^y^yvy, •vyvymvyt^y-r 

«*t#So ^Manifawifiiss^ia^j'Sii- s c t ic j: d f# 
&ns±»jtp6, 3i^©gfm©^iiis«, wis, 

i£PS&, ^xf-;V75/xf-;P (DEAE) -t7ra 
-X, DIAION HPA-75 (HMft^fti!) H 
© U^>*ffl^ftK>C * D V F ^ v 7 -f 

S-Seph arose FF (Pharmacia*!:®!) ^©b 

7x-W77P- XflF©PS?>*ffi 
^f:l7]<tt^uy h^77-<-S, 4Hr-«*fflo^fc^ 

— ^*i^M?*ii^©?BM?*Sliri^ 
[0 1 5 5] ^y-^^F^teW^fc^ 

^7°^ FCPRStt«H«IW S 0 0iRLfe#y ^7V- F© 

tf S cl fc £ D , 'J ^y°^ F*jESftA«£#BiSfcR 
•To K»ff©tt, JJBtW«0*«ll»9«il::J:Da#y 
^T 1 ?- K<DM«!W&#S c t ^* So 
[0 15 6] *^i$©tfy^7^K\ **VttlRi|!y^ 
7°f - Ffctt*t©tfita2r*lfc#y ^7°?- F^ : ©FJ^«i^ffl 
ftftii^c 14, y ^7°^ F 

*S^ttK#U^7*^ F©H^#*^Ie|llXtSC t^T* t 

s„ an^, ^i«a^^±ie^[ajti(D3ii^>lti?©f-fi ; {c 
<t D «ia-r s c <t t» i(fiK±i»*Bifsj 

[0 15 7] _hlB©7f^»f#$ns^y^7^F^* 
ftWOtfy'WKT*!?, ffi?'JS^2~3431 

H*tl**U ^7°^ F, S/ctiEW^-3502-6931©^ 

fe&fSc^-e-tSo 

[0 15 8] S&t, P^y^7°^F©*t-S757^ 

7°^ K©ssffifc^ewfcra-ostt*s-r s^y ^7*?- 
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»-"©&•&£«:, r& fipxsfctttfjhrrsia 

*Ui>— „ Nuc. Acids. Res., 10, 6487 (1982). Proc. 
Natl. Acad. Sci. USA, 79, 6409(1982). Gene, 34, 3 
15 (1985), Nuc. Acids, lies., 13, 4431 (1985), Pro 
c. Natl. Acad. Sci. USA, B2. 488 (l985)^{C|2ic©gP 10 

mmmm-Am^m^x, mm* c t %> a 

SWiffiPm : g?&#V 'W- F*3- FT 5 D N A^@f5 

c t ic * o , m®f s c fc tfz* 

tSo fcfc, B& »AfcL<ttftiiH£ttS73y'«JS 
»©fttt»fclfi£* tift V>£\ ±jE®Sfttt8ft£5& 
^©JBjO©^feR:J:D^ »A*»L<Jiftoin? 
* SSacSCP* 0 , 1 HR-HB, L < t± 1 ~ 2 0 
ffl, £DSf£L<t;il~l Ofik HfciBF£L<H: 1-5 
fiTSSo 20 
[0 15 9] #S8l8©#y</^K©^£75/B*l£ 

ftttltJta^ tlft £ it, (SJ-lB?iJ*©fl»0 1 t> L < It 
*ft©73y*80W©ffiW*:fcV>T, 1 Sfd«<0 

Xlt, L-77-X L-7X/^^X l,-7X^7^y 

L-^W5X L^?5>ft, y'J->X L-tX 30 

^-~>\ L-7xX;l/77-X L-^D'JX L-fe»J 
X L-XPt-X L-h'J7°h7rX L-fPi/y, I- 

[0 16 0] IXTic, f@Hic»$Rj^&75/g$§K© 

hW-V'H/y, sfvu-Ji/y^ yjvu-^yy, ^y 

y, ;;wvjy, 7?~y, 2-7^/T^ym, 

-y, o-y^wjyx t-y^^y->x t-y^v 40 

ym, <<v9A'#%vm* z-Tz/TWym* 2-75 
yx^yygg 

Cfff : 7X/^7^y, 

Dfffrys^ 7;^-X f-y, 2,4-^757 

y$ym, 2,3-*J7^;7°u£*ym 

E»:/pi]y, 3-tKP*^UX 4-tKP+y 
T'nyy 

FSf:t'JX XW-X *tt')y 50 
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G$ : 7i-;l/77-^ f-ns/> 

t#&ns^j?#y-WF*\ *aia©*y^ 

»±, ^gw©#y^^F©W^&7~/®«£:, BL 
AST J f>FASTA^©MWV7h'7x7-r\ -r7*7Vr- (» 
US) 0/W-**JB^TfH3ELfcB*fc, 'P%<ti> 
6 0 %iX±. JlEfi 8 0 %Jji±, »fc 9 5 %£Lh©!Bn 

[0 16 1] #$SSI«!># 'J <7*-K IS, FiRocS 
(7^IvX;l/>(5 L ;i/^+>'*;l/4<-^) , tBocj* 
( t -y^l/**^*;!/*-;!^) ^©ffc^^jaffifcJ: 
■3Tt>8BS"r5Cfcj^Tir5o S7c, Advanced ChenTec 
Wiffi, Perkin elmerttSI. Pharittaciaibl!K Protein Te 
chnology Instrument tiffin Synthecell-Vegalitiy, PerS 

eptiveas, towmmmvy*??- Y&smmm lt 

[0 16 2] *$^®Jgxetft{ttts «8U3©#U^ 

»e»75/M, 0o& tr^^x 

m?zz.ttmm-T}&% 0 sft, 7^/m, mm, v$ 
^y, m, ^mm, ft&xfz&Bvmmmv&m®. 

f/jm^ic^^M7 5 y m<u—D y ^>©^«ti, 

ill«fA*©4^i«B»t8te?o»Afc * OftA-T S c fc 
^ffie^tlTl/^S (W093/19190) , Alliittl*© 
7^4^'^- y^.^B^wS-T-^ Corynebacter i um glut ami cum 

^nTVS (#^¥-5-23750) o 

[01 6 3] %nz(otmmmn<o%M®rctb<D^ 
w<mm&#<Dimtt., ±$&^mm^ v f± 

[0164] waeumtti^ M*.am3&mwwr 

( ; El/*a7-^D-->^|2lS, £<fccf\ 
SpectorB. Cells/ alaboratory manual, Cold Spring 
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Harbor Laboratory Press, 1998) ) „ ^4^)tti> 

mmm (wmsmmmw , ^n^±» 

v-if U- F 2 tiT & <fc ^ U ^ffc^4£©f|»# 
^WT-SH^ ($J;U;i:7°5X^ F) icS^jAStlfdBT' 
&«J:l/\ cn^iDBn^m^ :fc^fl© Corvnebacter 
jum glutafliicum ©yV .k©Q R P \c J: 0 3- F$tt&^ 
U^7°^F©ftiU ^IgU^^UJt^p^Kfej;^^ 10 

^cfg^iD EM F ©»TTfSit©# U ^7°^ K*4^-T 

[0 16 5] 11. *^Q#iJ^:/?F$Rj*rslft 
ft4>iHl!! 

K©-a$o7 ^ ygs5»u«r#-rs^^ K^issc t vx 
[oi66] c i ) # u 5u—r)wmv>ftm 

*5mo># V F £ fctiMtf U F©gfl#»rtt 
* 0 ^7^ KOlftMfts fc* V»tt*R!|j©# U ^7°^ 
F© -g[S©7 5 J WmVZMt £^7°f- F#f/i® bT 

fftrjckiw**. ig#-rs«jttitLT, 7^4\ 

100/ig£«bV\> ^7*^K*fflV»S«^t±, "WF 30 
^.T^fi^ii^-^^VT^- > (keyhole limpet haemocyan 
in) Wn^'07*'J y&^©*^ U 7Safc&£8r& 

[0 16 7] B$tSt0&5& ff^«\ IE §©&-**© 

[g?JHft&ii£& (EI.ISA 

ffi) : E^WSeTU (197659 > Antibodies-A Laborator 
y Manual , Cold Spring Harbor Laboratory (1988)) ^ 40 

77i4nfl«f#Tr 5Ci -So 
[0 16 8] #ffc LTfct. 
40~50%ffifilffiSSf7 ^*~7 At £ %>Wifu * 7*U 7HS6 
[Antibodies, A Laboratory manual, Cold Spring 
Harbor Laboratory, (1988)) , SfettDEAE-fe7 
yn— XA5A. [t-f^^/JvA, ^nf'fyAS 
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v f y?y4-m%. mmrcim&$fr&x9imtz> 

[0 16 9] (2) €/fn-t;Ma(|aoff« 
(a)ffiftg£»IIB©iH!K 

ftjffitcffl vfc*56«!8©# U F©i$£Wr# U ^7' 

mm?** mm&MiLMtm (b?j<w±® ^-csb 

Ws H° > -b y h TiS a, 1 , 2MrpmT5#fflgiC>$>Bt 

vz.-Mitryt-yi.Mffim (pin. 6 5) r-i~ 
?#u 8&nfcM«*ift&a^fifc trifle*. 

[0170] (b)#ifiB«©i^® 

(BALB/c*^) #ilMffl«P3-X63Ag8-Ul(LXT, P 
3-UltffiT) [Curr. Topics. Microbiol. Immunol., 8 
I, 1 (1978), Europ. J. Immunol., fi, 511 (1976)) , 
SP2/0~Agl4(SP-2) [Nature, 276, 269 (1978)) , P3-X6 
3-Ag8653(653) [J. Immunol., 123, 1548 (1979)) % P3 
-X63-Ag8(X63) [Nature, 256, 495 (1975)3 f*JBVS 
CttfTf*«. Ctl6©«i!t 8-7+f^7-Mg 
li [1.5mmol/l 5X10" 5 aol/1 2->«;!/* 

7°hX^7— 10/lg/ml ^xy^V-f^V^itflOK 
^H&]ffil6lS(FCS : CSLtt^) t * S i 5 RPKI-1640Jg«k(il 
aanLftJSIfi (WT, iE«iS«i:^5) fc^ Sfcs-7 

•tf^rr^^is/ig/Biftiitfciftfffi] -eniftr**, » 
n^© 3-4 BfflfciaittSJfi-itfsn wa-Kttsaraia 

[0171] (c^vf F-VOfW 
(a) T?«tS b fc|ji{*S4!fflfilg fc (b) «# bfc-BffifflUHlS 
*MEMJ§«!lSft{4PB S (1.83g U^~^bU7 
A, 0.21g >jy|g-*U7Z^ 7.65g ^ffl, UStKI U 
<y F;K P H7.2)T?«t < m U «Sfe?b^ Irt^jlfelffllS: 
#SM1»=5-10 : 1 tcft5J:5?l^b, l.ZOOrpn 

Ts^mD^Sibft^, limits, f#e»tifetfc^iii 

P— ;l/-1000 (PEG-1000) 2g, MEM 2ml*3j;b c ^^f7l/X 
* i/ F (DM SO) 0 . 7ml b fcf^ m% 0 . 2- 1 ml BliU 
b, SfCl-2^p E gftfcMEMlgltl-2ml^iS(lnl^JntS 0 

^An^, mtm&hn%.x£m&5 0m i 

bfct^ ^X^y FtJiSilSjA.^ ^HilT^&W 
JCHAT^fii DO"' mol/1 t^+L^X 1.5xiO" 5 m 
ol/l ^-^>>>*3J:t;4xiO T mol/1 7577°xU>'i:& 
§ «t -5 {C lE^tSHIl^ ^in b fcignJi) 100ml* t MMt 
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[oi7 2] mMmm%wxmmm~?u~-hicmfti/ 

ftf-DjffiZlj* 5» C CWy+a^-^-ff, 37°CT?7 

^Rrf H "i % [Antibodies, A Laboratorymanual , Cold 
Spring Harbor Laboratory, Chapter 14 (1988)3 ^fc 

[0 17 3] felscD^ Milfefflv^c^El©^';^^ 
f FOfflBNWVjfcU K*»Sa7l/- F£p- b 
U / W 7* U K-Tig»±Jf & L < iiff $©( d ) T>m 5 

smT-wmLrcmv b $ /c^^^x^ Zs7 

LTSlR-rSc 20 
[0 17 4] gfc/vr^y H-v*)8^T, (BJMHRffifc 

[0175] wtstu-i-jm&vmm 

7° U X * i/flM [2 ,6 , 10 , 14-r h 5 ^ *Ar* V # x# > 
(Pristane) O.SmMKjWs-U 2iSfa§yif if £) L 
yc8~10ja^©V7XSft(±5« — FV)Xli:, (c)Ti&# 30 

7'U H-v«5-20xi0 6 »IB/|!C*iflBrtfcttS«- 

s. io~2i 0RorvW7*y K-TfiflfcWKft-r s e isaa 

?kfiSS(t bft v7 Xfr 6lfil7kJ&fiSK U 3.000rpBtT*5^M 

y 7 o— f)\>x*n^tctm t mmoim-ezsi? u—r 
fmw*mm, ^itsa^t^o in&©y-7*77 

X£D?;fet Ji , V7 X^7 7 P— fl\>W$-% -f t? > 7** 7 
b&ftii^v h^7 ^D-tW?^ tr>^*v b£ 
HjV^TlTOo ^U^T^FiSt*, D-yH$fc«V!i28 40 

[oi 7 63 mtAmi., ttt&tmvrzmMoT-y^'f, 

H|J1S, 7->*^i,/7'H^ (R1A) , tt&tti&ftr? 

fcSIH8&ft3**e$; (ABC&, CSA&&a , MS 
Hflfik Di^yrPfhM, ELlSA7>yt-f^{C 
fflViSCt^'etS [An introduction to Radioimmuno 
assay and Related Techniques, x;Hz£7 • t-l'XV 
7stH({SI± (1986) , Techniques in ImiMinocytochemistT 
y, 7*f?7^ • TVXsS 1^0982), ®2# (198 50 
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3) ,^3^(1985), Practice and Theory of Enzyme I mm 
unoassays, x;M2i£7 • ^iyXfliMt(1985), & 
fSftS$)/£?£ (EL1SA&) : IS^tfl^ffJ (1976*f0 , Ant 
ibodies-A Laboratory Manual, Cold Spring Harbor La 
boratory (1988), *^a->Si3fS8^Xa7* (p 

nat^x y-r-r 7 >y 7) (1987) , m&t^mm 
ms, mwt^mmm aum&mjd dose) 3 . 
[0177] ^zmvtn.mzzoz^ &%m±mmL 

if) , 6£ftfiR (Si¥7-9-tr^;^^^^— If, 7;b# 
y*X7r#— £&£:) , ^ftffilK (FlTCSftliP-^ 

§5 0- Histochem. Cytochem. , IS, 315 (1970) , Me 
th. Enzym.,62, 308 (1979), Immunol., 109, 129 (197 
2), J. Immunol. Meth., 13, 215 (1979)3 □ 

[oi7 8] mmrv^m, «a©#»j^^K7u 
msmn#%mi f \ p u *sai«nc**t**5»ii©si?'; 

777^^7 L ^7Px'b7*77£cJ;D, ^fixf^Mf^-r 
[0 17 9] 12. ^iJ^^KTWCfWDA^iJ 

(1) #'M^b7WCff« 
_hfB10. •eSH»*n«43SI!Oil?U^yf-b\ Sftti 
_tS5 1 1. T'lS#^tl^*5gflj|©fcL^ffl^T, 4"°y^ 
yf - FT U-fmmt % £ t &T*1*Z>o *«WO#V ^ 
7°^ F7 P-f £ l±, 7Pr^ >^ -y 7 J fcK3' ! (f ti§ 

y f s ft 

[0 18 0] m&3£®iktLXl&, sKU**-#^-h© 
<fc^*7'57,^^7, #U7*U*73 F<D<fc^&77 
y^BM, rjtfn-Xfeitf-b^rP-XoA^^IB- 

^7j<«, ^y*t>L<i±->y^^-x«i#^, 
fc^T?ts D *fgii©4?y^7 , ^F, sft{±Mf**, bi 

otechniques, 27, 1258-61 (1999), Molecular medicin 
e Today, 5, 326-7 (1999), Handbook of Experimental 
Immunology 4 edition Blackwell Scientific Pub 1 i 
cations chapterlO (1986), Meth. Enzym., 21^ (197 

4) , Advances in Experimental Medicine and Biology, 
4Z (1974), US4.681.870, US4.282.287, US4.762.881, 

t m&%%fc^mw<D# y ^7°^ f, s k 
immn&mmm?& c 1 1 & *> , ^aoiw, *j» 
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[oi8t] ( 2) ^77 F7 u^omm 

±m (1) T-^^^f^^O^U^f-K^Hat 
(]£©#'.) ^77 FEC^T, "FIB (i) ~ (iv) <DTM 

f^ffl-r a# y ^77 Y%rcMtftmmm?z> c 

tSo 10 

[0182] (o ±ta (i ) ?)-tjmr°^5im<D*°v^ 
7°7 mmm uft#y ^7°7 F7W«ff«"r*is 

(1 i) K# U ^7°7 F7 W J:fcB£fc*ftfe*8lfl<D 

*y ^77 f 4:, ftm©n? 2 *u --<7°7 fs fcmtsm 
inor w±fc0£fl:£ nfc* y ^7*7 k » 2 * y 

^7*7 F * ft ttftA*0'>ft < t fe-o t 7« S tife 

tt^js^*«w»** ftMkomm&oym t wmm 20 

dv) ffikm%zMm&fflftxm 
[0183] *mm<o# y -^77 f#w» l ft # y 

e. ^tfti^r^/^ffi^J^^-g.^u^^ f> a£#y 

^7°7 F©7 5 /SBEWKfe^T l W±©75 7BE3KS 

i**wra#y -^77 h\ K*y ^t°7 f©7 3 7 s?BeJ 

5"J i: 6 0 %tt±©ffiNft*^-r 3 7 5 7I»i|£^57 30 

j&o»#y ^77 F«iSi*.i:^sw^ra ©isi£**rf 

a#y ^77 Fs y ^77 K©ap»ww-si! y ^77 

f, tezw^fcimm^-??- K©-as©7 5 7ies> 

S'W F#, l W±Hftii«»fcHSSbfc# 
'J -^7°7 F7 WfcS&tfS C £#T^£o 

co 1 8 4] ±e ci) vfmztii&mwffi 

i**(g|# Lft#y ^77 F7 l^ffcffl^S t , 3 y 
^©tfyW- K©BE««9jlWrr*fT5 c !:«!; 

BII-&, ny^M«©^l**5l5®&7-ti:o^ 
Tx "MB (0 ~ (iv) ©H§#^SST-Sc:£:K:«fcy> 40 

0) 7JB CD <Dmi?XV^'7<f-V7U4tkimt 

(ii) ^1^77 F (»ltfttt) 7Wfct3U*i 

aiet&*©# y ^77 f >*a ^- h ~?%xm 

(ill) 7 P-f ±CB^ffc5tlftift»tlSft ^ 

77 f#, asiLfc*«iHo» 2K**fflv^Tttu»rs 
[oi85] *wmwfct>mm bft*° y -w- F7 u so 
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3 7 5 yttB3U#*rr 6* U ^77 b\ U ^7°7 F 

a#y ^7°7 f, ^77 f©7 5 /mm\tm% 
W±OiBRtt*« ,, r * 75/ aB©u*^* % y 
^7°7 F©Si4 *K^Jfcra-©Jgtt*^^2» 4? 'J ^7 
7H\ P^y^7*7F©S5Wf)T-4?y^7°7F, feJcD* 
fctt«jJ?y ^7°7 F©-ffiS«D7 5 / BSS5»J**t- S 
-?77 F«iarr«!aft«, ia±Bf*3£ft^fc@#L 
fe*U ^7°7 F7 Wfc&tfS C ttfX*ZZ a 

[0186] 3y*M®[&*©#y^7°7Ffc 
scttiD, wm<»t° y ^77 F©5ssa»*Jiw-r 

[0 18 7] 13. 7*DT*-AWfti:«tS^|%t*»Cte 

7°a 7*- AI4# y ^77 F* 2 *7t*iK}ic!ri» 
5»U ^il^tifc*y^77F*»^MfktI, MS^ 

2 ^©*M^Sft^ffl^=b-*TfT7 «M»I1jS 

©c^7-&^o wa.i& i^scii^^y^7^F©^ 

ft»«b^^->*^S*-&SC:fc*^S CIS K 3600 
2474) o 

[0 18 8] -T~$^~XffimKiZ, ±fB2. fecfctf 

s . -?fmztifc#fffl0# y ^77 f©7 5 smnm 
mm, *> j: tr *5»B©iHiwift**!iiB'r ^ r- * 

a 7 ^- isMrrt 3 c i: t <fc D , nWRTmhvffltb *> 

fttctf y -w- Fftini^-r s c So 

f^fcti, Corynebacteriun glutamiaini tclfeV^Ti'j:. S9F 
y ^>x®®^^n^ti7 p a74--A^rTf 

^ d t tt ct y , if jf<T y ^yi@Mi*7-if ^ 
y, y ^y©»i4©^±(c^si;T, &imtfmttr& 
« t y s»xis8f«M) 7p f^-A«fc * y , sb?ij# 

^37857^ S *15 7 5 7 ^IB^J^^T 5 * $ v— If ©4 
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[0 18 9] Sft, #58W©3y*y/A©J§^E0Jtt 

SE»*Wtftgfillte***Si: *5P£© 10 

^ U A«MSSEWIWR; 7 5 7 mE?iJ1»fBfc J: xf 

[0 19 0] Hfc, [f^£tifciegfrHJci§8frSlM8KI 

y *yy A<DjfiSE?>jfi5«i. r 

lC|SgS£tl£fc©T?fiftV\, 
[0 19 1] 

[^S0O] 1 CorynebacLeriua glutamicum ©''/ 

yA©£ig«i#y©&& 

Cnrynehacterimn glutamicum ©^ A©^affifl]©& 
£li^Vi,^3 7h^S (Science, 269, 496-512 

(1995)) £&*fcLfc 0 yyA^-ry^ 30 

[0192] ( 1 ) Corynebacterium glutamicum ATCC1 
3032«<D^y AD N A (OMM 

Corynebacterlmn glutamicum ATCC13032^1%^U %/ 
y^frBYigM (7g/mjX+X, 10g/l ^hV, 3g/l 
ififfc-fbUyA, 5g/l SWx^X, pH7.2) 50ml^30 

(10.3% 7>^P— X, 25mmol/l Tris^ 40 
WSls 25mmol/I EDTA, pHS.O) 10 
mg/ffl 1 © U 7 V— A^ltCySTEM <y 7 7 ^ 1 Om 1 icMM L , 
37 c CTlBf^M^{i:Jgfc^ Lfc 0 10% SDS^2m]^/jnt 

bfc 0 lOnlOTris^ayxy-^l/^nx, SEiaT?30#fffl 
Moment? Lfc'ik, m'b'AM. (I5,000x g , 20$} 

m, 2o°o ^ff^fco *»mu mn<omit?72. 

y-;V/e?pp*;VAfflm, ^PP*;l/AMm (2d]) 

fern, ?j<^{- i/ioa©3noi/iB^HH- h y 7 mm 

(pH5.2) , 2fgM<D-Yyyo/V-;P^J0X, Jg^jfr 50 



M2 0 0 2-1 91 3 7 0 
60 

tcjssiu / /yADNA*?±ias-&fe„ pkj^vadn 

A£0.02mg/El©RN a s e 7 7*- (lOmmo 

1/1 Trisffi^ffi, lmmoJ/1 EDTA, pH8.0) fcltCffitfU 

37°c(cT45^^ft Lft^, ±Kfcln!»fc 7 * y-;i# 
7xy~;v/^pp*>kMtiitfk ypp*;VA»w 

D N A fcfc»&7()%l # y -;l/T' 3 MffiB L Jg&$E 
U 1.25ml©TE/W77— fC?g(&L T, ?VADNA$ 
$ (jftgO. I Kg/ml) ttmz* 
[0 19 3] (2) ^3^b«77'f7 , 7 , J^l 
IBl^Lfe Corynebacterium glutamicua ATCC13032$f;'7 :i V 
ADNA 0.01mg£\ £Jft0.4itilfc:&&<fc'9fc:TE^7 r— 
^AP^-s V—tr—ty— (yantato powersonic model 50) 
T\ ffl*fflT*jg«5#HI»SlU 1-10 kb©»rfrfc5HK 
Lfco DNA^yf-f^^'yl (DNA Blunting ki 

£©%, 6%# y 7* u ;V7 5 F^«m*iijfc «t o 

jiibfco 1-2 kb©yyAWffr*'/^6«DlUL, 0.3 
ml©MC$tf}^7;r- (0.5mol/l W^^t^As 1 
0amol/l SHI^y*^^ A^ lamol/1 EDTA, 0.1% SD 
S) fcftljU 37°CT^Sfc3 LTDNA^HiLfco 
DNA^fH?ffi^7xy-^/ynD*;PAMatg, 

y-;w}*BiLyy hut? u — f h t 

UC18 SmaI/BAP(Ainersha!n Pharmacia BiotechEM) 500n 
gfc*16°CT\ 40BfP E g7^y-yayLfc o 
[0 19 4] 5-fy-5'H>KjSft*Xify-;l/fcfc» 
L, 0.01nil©TE^>y7r-{cM?L/ic. AUiliEI.ECTRO 
MAX Dill 0B (Life Techno log iestii^) 0.04mlfc^ LT0. 

^0.1mg/ml 7>^i"JX 0.1 rag/ml X-gaK lfflisol/W 
y7p^-/?-D-f-^**-5^ h^^yv-F (1PTG) 
*#t?LB¥^W! 0l^£l.6%^tyLBig«!l (I0g/1 
^hh«;7FX 5g/l SSxtx, I0g/1 fflft-f-hU 
7 A, pH7.0) ) fc!ft*U 37°a*^lg«tfcc. 
[0195] K¥«E»«Lht?gj«snft3P--«J:D1i 
&nfc»Klstfttt!*» O.lmg/ml 7>k°yU>*#tS-L 
Blgllll0.05iiil^toLft96f^-r ^f-7P- hfFT% 37 

°c^(M«« Lfctts 20% ? y -fe p-;l/*^ty l b m 
mm .05m lin^, fliff- l t ^ u -t p-;vx h ^ ^ t lt 

[0 19 6] (3) 37? KvY770-©^ft 
Corynebacterium glutamicum ATCC13032^V AD N A 
mimg#Sau3AI &m&&M)-&&tf&{tU 10%*3J: 
tf40%7yp-X,'^'y7r- (Imol/l KaCl, 20mmol/l 
TrisH^lS, 5mDiol/l EDTA, 10%X(440%X^P- 
X, pH8.0) %m^?ftMLfrlO~4Q%i'' : im$ r M®i 
*fflV^T, fiftftSMB (26,000rpm, lSBffkl 20°C) * 

ffofc. jg^ii^imrro^i-ytc^t, 7^P 
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40kb© D N A Wfr £^ < £fciH#ft X £ / ~M±m 
[0 19 7] £<DDN Afrtf-^superCosHStratageneti 

M)<Dmu®mz> mm^mmicw^m^bfc mm 

M%dl&, Gigapack 111 Gold Packaging Extract (Strata 
1-BIueMR (StratageneftlO tStCagALfc, CftZjy 

?£fgsu ^u~~%i£mLrco t#6ttfcnp--{±, io 

96ft £ 4 £ - 7° V— Y T 5 7 > ~> U y0 . 1 mg/m I L 
B igtii>&7 x,0>0. 05ml T'3?ni^Btg« L 20% 
^U-fen-;U^t?L B^ili!^0.05mlinx, ffiftLT? 

[0 19 8] (4) «£|88}<i!)ft£ 
(4-1) ft^ftHSi 
Coryncbacterium giutanicum ATCC1 30324^/7 h<D±M 

fee wMi*m^itsmti±B (2) Tmmbtz^^y 

7'J-«fcDPCRj£*fflV>T»HLfc 0 UttHlcMu 7' 20 
V If U M) . 1 mg/m 1 £#t? L B Jgi&£ £ x ;W& tc 0 0 . 08 
nlf Lfc96/<$r-i £ -TV- h J^i/ a -y 

hj$y?'{y~ ; 7V-&%;?u-y%\s-/V>f-$- (ge 

NETIXtfcgj) -eftMU 37TT?»#ttliiS**fTofc. 
ISigffl?^, PCRfflStSM [TaKaRa Ex Taq C±M 
#.§0 ] £0.025mlTT^j&Lfe96ftU7^>3y7V 
-b (PE BiosysteMsttiD fc» at?-7b-f- (h-y 
^yftt!) ^fflt^T^U GeneAmp PGR System 9700 (P 
E Biosystems?iSD£fflV\ ftif £©7"p h^-fr (DNA 
Research, 5, 1-9 (1998)3 JctMl/->P C R*frV\ 30 

[0 19 9] P C RiMAffllfB^? h (Amersham Pharm 
acia BiotechttSf) tc J; 9£$j7°9--i ^-fcitf;* * !✓ 

*^-K©Bi5fe*fTV\ zft%y- / ry^%.fo<»m i Mt L 

rm^tz. ~ -B<DMmmvmysii£ 2 d n a 7* ^ x 5 

F*«fflfc LTffo fe„ 839 £ LTffl^S 2 $&D N A 
7°^X5 FtiJ^T^TJ^TIRtfbfco TVtfyj >0.05 
fflg/ml*#iD2XYTl@tt!i (16g/l /Vr hhVfhZs* 10g/ 
] fgifx+X, 5g/S tttftth »J #2>* pH7.0) ^rl -5ml 
*O^Lfe24fi$fcim*7U'*-b©fc«i'x>M;:, £ 40 
?J A 3 v h 7 7 5 U -** £ a - 
U 37°C Ti&&11 9 itf^TT -3 fc 0 

[0200] mmwi&v, -/yx^ vmimmmmk 

B0PI-5Q (MMtfmtiW SfciiV;l/^7.^U-y(Hil 
1 iporett!H)«fflV\ M«m.& L < tiMil I lporettO 
ya Fri-jWcftoT, 2*IDNA/7X5 K«iRSl 
Lfc c V;l^X^y-y#ffl^fc2#giDNA7°5X^ 
K©tR«t;:W\ ^7^vya-;^~t(D^Wt^ >y * 
2000^fflf/^fe o ff^tXfc 2 *g|DN A 7^X5 F#0. 

imgMmmc&z>k5&ktei®Bis, y-^-yyy^m so 
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[0 2 0 1] ( 4 - 2 ) iy-^yxmb. 
ABI PRISM BigDye Terminator Cycle Sequencing Ready 

Reaction Kit (PE BiosystemsftSO Wm& £ 1 
U M13M^|Sl(M13-21)y7^^-3?:(iMl33!/j|R30ll3RE 
V)^^ 1 ?- [DNA Research, 5, 1-9 (1998)) „ 

tf±m (4-D T'litfeis (pcRiixi4/*7 

%m*£WitWi/->ry7>KtfMtLrco 7°9 
-< V— ^3«fctf»S!©Htt^ 1 .6pfflole*5<fctf50~200ng 
•efeSo ii5?jS^fflV\ GeneAmp PGR System 9700 (P 
E Biosystems?±iJ)TM51M 5 ^~^— 

S/-^^XMfS^ffofc 0 -y-^ww-^-ttABip 

R1SM BigDye Terminator Cycle Sequencing Ready Reac 
tion KitlCttmt%*?~3-7Mc&-Dtc a yyffrvm 
^^HultiScreen HV plate (BilliporettSI) #JBV\ M 
i 1 1 ipore*t<0^-3.T>{c^oTfTo fc„ SS^tlftS 

[0 2 0 2] ABI PRISM 377 DNA Sequencer fe^tfABl 
PRISM 3700 DNA Analyser G^fftfePE Biosystems^i: 

Wrtfc 0 377 DNA Sequencer"^ 5ftfc$42,000B3''tl 
^3700 DNA AnalyserTt#6tlfc^8,O0OJKlS<D^IW5 

o,ooo@[!?|J<^)r-^ ^ tt^ -9--^- (7;f/7rt- M-4io 

0;COMPAQ?±K) ^iML^L/fco *&50,000S»IJ5)'© 
[0 2 0 3] (5) 742>'7 i U 

red(The University of Washington) Tr\ ^ %~ id?ij 
Ol^^^rSPS Cross Jtatch(Southwest Parallel Softwar 
e3fcSH)TffV\ 7-fe>-7*'j^phrap(The University of 
Washington)©i^3iJKt?S-5SPS Phrap(Southwest Paral 
lei Software^) Tlx ofc c 7-b >7*'J ©Jg*f#^tl 
Snyf-fW??^ TJ^x-r^^— consed (The Un 
iverslty of Washington) ^fflV^TflPrLfcc -^-XrJ 
P. 7 -b y 7" U * -MCft^ficonsedfcWMf 
§ X ^ y 7° t- phradPhrap^ipJfflf « C t T*-fii LTIt o 

[0 2 0 4] ( 6 ) ^-v >y 7 P iiI5^©iMagH?iJ^S 
(3) T'IlLfc3X= F^^7^y-fp©^3X5 F 
£ (4-1) fcettLfc2*aDNA7^X5FH!!fc 
[SIii^/tfi;T«Lfeo c«nX5 F©PA»ffr*^ 
©aSSSiiyTJ^ABl PRISM BigDye Terminator Cycle Sequ 
encing Ready Reaction Kit (PE Biosystemsfci'jBD^ffl 

[0205] ax 5 F&mozv—y^tMftvMM 
m^y-fjyyy^miw %<Dm*l£-5kt% (5) 
vm^ntc-ya vv-fiyy-'ry'yyy&^yy-'i v 
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u-yt&xyT-j >r<t>mmm\mmm u mmmit 

%tl^>fc a $72^ d ©^jj^ Coryncbacter him glutamic 
urn ATCCl3032^©7i'> r *;l'T'yy [Ho!. Gen. Gene 
t., 252, 255-265 (1996)3 tMfoZ-tt&Z t\C&*), 

3X5 Ffca^r-r ^o^'ytfvyftffoft. 
[0 2 0 6] S/c, 3>7--c^TliA^-$n^v^Jg( 

fco Cti^©^*^ $At$TM©MiJ©*$}©*©ffiy'ij 10 
L3frfl8£;£*lTV4</'*tn ,0007P->«ffiLT, ffl 
AWfr©abldfi0EW*i*£Lfc. 2o©3 
Xt^ ^fc, ff Arr#©^ft^ti©«©S^J##3;ft 
S^^ii^VA^^a -y h/Jy^^'J-^D- 
xSfeiinx^ FXP-x#in)£U M^a-v©}spA 
IWtO^fflSEBKeifc&r * ctlciD, c ©*> -y X 

> a -y h fjy 94 7*9 U - £ o- X t> L < (i a X 5 F 7 
P-ytfftWl#fc:{i> Wnyf-f X**Sl©»Ji;:ffi 
»rs:^v-*mau PCRm^T^^I 20 
JflODNABrfrfciBIBU cn*«a!t Lfc^-fV- 
•> m fe L < ttffHB ifePCR HfrJtfr 6fS§y 
Ufe->a-yh #X * P-X ©E^ifeSt" S 3 v h ft 

[0 2 0 7] !S[!?iJ^©fft(/^IJ^fCO(,^Tti> consedCF 
he University of Washington) ©AUT0FINISHl$fc££NAV 
IGATINGjil£#*ijfflLTX9XV-££$U 7vX? 

X 7*?£ lc <fc D HWifcJ&fcfTV WJfSS 
/c„ C© <fc 5 iC LT?l l g? Lfc Corynebacteriusi gliitaaic 30 
urn ATCC13032$XVA©£iSSII?iJ#E?U#^ 1 

to 

[0 2 0 8] (7) OR F©HJEfc«WHItjg 
(E9i*#l icj^«n*4S8E5U*©ORF©|R|^»i % W 
F©<k3iu^SfiLfc 0 fx<T\ UN I X7°7-y h7*-Z» 
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±{CTOR F|rJ^V7 h^iTGlimtner. GeneMark, 43 
itfCeneWark.hmBSffl^T. V7F")x7t:fffit^ 

RF^lsJSbfco ORF©$M£{±, Rj&StlfcOR 
F ©J^SBBy1J«GeneBankx-^^-XftJ!5©SaM3- 
YW^ii^^f—^— X^fe5Swiss-Prot N PIR Ge 
nPept^©7 5 yif-^^icMlt, ffiHftf&g 
X7 r-^xTFrameSearch (CompugenftK) JfefflWcfB 

757 gfeBB^J fcGeneBank^- * X i&fe ©fi 3 H 3 - 
FfiB^feftSv*"-^^— X^feSSwiss-Pro^ PIR, Ge 
nPept^©X5X^-#^--Xfc:*fLT, 

ffo ft 0 d ©J: 5 fc LT$£ L/c O R F ©tgSBcylJ^Bc 
51j#^2~3501JX tftSiOR Ffc:3-F£tl£75 
7 g^J£!S?*M*f 3502~7001 {C/^-To 
[0 2 0 9] lCT\ ATC^©iaSffi5>JnG, TGT, GGT 

So ffilfntt^VXh^xTFraaeSearch (Compugen 

o r Fmmtm&mmttim^tym-znzmioxkm 

X x *3 & ^aS^S J; tf* ©Ba?iJ © it IS? 

?ij t oitKK te^rmta snfc-g(« t ; e©[e]-ffi*«t 
ffM© orf oaass$v fciaa»*t i ©sffiia?ij t 

©X9yy7Xh^§Ci:{C < t>35i^!Lfeo ORFtt 
^©JSSSfl?iJ (W*lf Uapv-AR N AJiE^h^y 
X77-RNAlEf, I SB^MO fc^^Tfe, IBfSS 
fc>rVA_h©ft»)fc&£Lfc„ Corynebacteriuia gjutajn 
icuin ATCC13032«©^e5ft5if&?©'7-V A±©&B£ 

[0 2 10] 
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[0 3 4 5] JIjSSP 2 W^S^<0ffPW 

( 1 ) U t §f4MttATCC13032©itS 

Corynebacteriua glutamicum B-6#fc [ (S-(2-7^yi 

f-;W->xf-fy (aec) , vyjy^i/y, xhb^ 

ii, Iff £fega^ATCC 130323^ S^M^^S'J© N - yt 

N' -~ h P- - h P V ^T-v* XBTOlt «t S 7 > 

^W#:^tlfeV> ? >'*jS^Sl*'efeS CAppl Microbi 
ol Biotechnol, 32, 269-273 (1989)] 0 £f\ Vi?y 
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s£feJ:t> lysG , V^>^J5Jc^Jt{5-7-Tafe§(ldh, dap 
L tau fej;tf lysC (=&>;?, ^7 5ywy^iftF 
n^t- if, i^t KPtTaU >jgjS/y^— if, j^t-feU 

F) , J f-LT«|^*ifie?^*SiJ3££fc«ttfzaf (# 

10 Ifkh'ny't^n^K) ©Sg^^StiT^ 
So cn^^MgEti^OfifS-ftD^Sffi^J^, E5U#^ 

i ~35oi -?>y> s nfeATcci3032^y / Ato^is-r s^as 

^T, i/lic$4LT^Sfc^M$nS^S^ttWb 

20 59Ala*5J:t;p)[crt^Pro458Sei^ol/^T, ^tl&^ 

[0 3 4 6] ( 2 ) homrt^SVal59Ala*3J:t%£^ 
SPro458Ser©ffF-fffi 

Sf»1*te U >©ifeM=&ft^-r -5 e: fc ttfcfti 

-) o b^L, homrt^S.Val59AlafcU^^j^fc©M 

30 nfc®«© u *Jy±MWtw<>% c fc fc j; o hs a *>fc-r 

^fctt^^S c fc fc «t K^liitsc t*^ts„ 

^(D^^ft'J^y^-jlSfcLT, No. 58% (PERM BP-713 
4) *2liHLft 0 W±fcB^*, homrt^Val59Ala*ij: 
fj r pjrcrt^K.Pro458Ser^S(E?g^?* ; &ffl>/^T, 
tl, Corvnehaclerium ghnamiciiin ©^!-.^ ATCC13032 
40 *5j;tf U ^>4ffiMNo.58^fc#A-rS ^ fc#M#5 C 
fcfcU ^©fti6©M&T*^ffl-/vX5 K^^^-pC 
ES30£JWT© «t 9 fcftffl bfco 
[03 4 7] >ifttJafs^W P U 

JWeTi^tWHRftlfty^X? F^^^-pCE53 CMol. 
Gen. GenoL., 196. 175 178 (1984)) tSitfffi^tSflDU 
/^^^.^^—tfjtgT- (sacl) FpMOB 

3 (ATCC 77282) OtoIecnlarMicrobiology, 6, 1195-12 

04 (1992)) ^PstlT'WLfto 7*'P- 
7,V>\snM:Mh\k, pCE53®rJ4*^J;t5s2£B*^02.6 kb 

50 ©DNAWn-^-f-n^'tlGENECLEAN Kit(BI0 lOltt®)* 
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ffi^TfjIlffiStiSbfco pCE53K>T-i:^2.6 kbODNAW 
KtZtv'f'f-ya bver.2 (jKSjgti©) 

hKmQ32mcn.n.Wftik (FEMS Microbio 
logy Letters, £5, 299 (1989)] icJcDifAU 25/ig/ 

x, 2o g ^yvy mmmxmnm) , 5 8 mm*.* 

X (BifcoW , 16g /^Y7tf~ (DifcottUD 
lL{fl#^pH7 . 2{C||S LfciSifi) _hfc T30°C7-2 EH [®ig« 

tf 6txfc^HlgSI^&7;l/*U s D s&fcj; DtttUL 10 
ft^X? F«\ *JIS»IRK«ta9J»{S¥*r©S*, pCE5 
3(DPstIg|5fitit^2.6 kb€>D N Agffr^A^tlfeP^ 
*WbTV>5Clfc3&5SSbfto i£75X5 F#pCES30£ 

[0 3 4 8] ^Bj£&^&2ff ©Sfc7\ hoifc 

W*^7XbWffHvol.3) fcctD, pCES3 
CHCjipALfco ^Wjfcti, pCES30J&BaiHl (SiSiatt 
SO -&m®ts 7iSu-7MmkmU GENECI.EAN Kit 

(bio iomm)^m^rmmmmtrco ?#^nft P cES3o 20 

ffiftOffiMiftDN A7?y7-jy?*y b (DM Blun 

ting Kit, ssjsasi) */av\ mtt<o7u v ^~mc 

lot, ¥itfbLfc 0 T»{tLftpCBS30WM-«r7x/- 

Taq DNA #U t? (Roche diagnosti 
csttSD , dTTP#STT*70°C, 2H$i»S£-e, 
3' A«C^^> (T) ^IffiS^ttiiOLT, pCES30© 

[0 3 4 9] — U S^^aSM* «fc 0 5fefe{£D N 
A^SMS>©^^ (Biochimica et Biophysica Acta, 2 30 
2, 619 (1963)] K&mmL, £ tl&IfS^ LT, %L 

mon5?M2n&mmmm%'£t% d nas^v- 

t'^hfclt, ^ftWfu turbo DNA,t°U^7— t? (S 

tratageneftSD *ffl^TPCRSJ&&fToft„ 

ft P C R»&T#P-XSMia<I!lLftf£, GENECLEAM 

P C Rjt&fcT a q sKU I? (Roche diagostics 40 

ft®!) , dATP#ftTt'72U 10#BOE»S£-«\ 3' 
*^7r-V (A) *iaSWitaUfco 
[0 3 5 0] ±g!©pCES30OT^^^f— BrM't AJSS* 
f#ntfcPCR»«^MhQi5ifE? (1.7 kb) £ft 
ti^SSJpycjifc? (3.6 kb) %7i/-;V^dd$ 
^ArtliiU x*/-;]^«Hc£9iS*ii1& ?4?-y 

3 bver.2^ffll/^TMSLfc 0 ^jffiSS*Sj*ATCC130 

32t*!c <fc D«A U 25 n g/mWi}1-~?J y 

y^ismm^M±K x 30°c x*i a nsJgs t , 
-f 5/>Wttluft o fcJBKISiMfcfcBtfcbfc. ?#£>*iftJB 50 
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M$5M*£25 jig/ml©* A V-Y ^>y^#tyBYG}Kftlgt|fi 
fcTlBH&gau SDSj^fCfcO^ 

W^rrOfg^ pCES30fct£l.7 kb3;ft&^3.6 kb£>D 

n a w^jfA$ ti»g*w ur c t mm t 

hont59, pCpyc458feffr£,Lfc„ 
[0 3 5 1] »{K?B^ft : £«fcSi£*S!»$ATCC13032:i8 

S:7ji*T'fTcft 0 ATCC13032ffi*3i;tfHo.58|* 
K*tl?tU pChom59*5j;£/pCpyc458%#At£, HSffl?» 
©77?£ (Microbiology. 144, 1863 (1998)] ^ffl^Tli 

nfc^a^Lfco pCES30(cp-F^ns*fim 

ffltftjiW^ (J. of Bacterid. , 174, 5462 (1992)] 

M%l.$;<Dti*fr & ATCC130324**3 * tfNo . 5Bfi3ffiMBg L 
T I ^fe if £SI ©hojnfe <t r/BycJUff? ^^SyOhoife «fc 

[0 3 5 2] f^T,^. FpChom59SfctipCpyc458^fS ; & 

t%wffim*tmo)% 1 a*sKu TO*^20/ig/mi 

tCj;OpCGli (#^¥6-91827) ©fAK^fTofc p 
CGI Hi, X^^f-y x'-Y>'>'iitttil{fi^, ^«fctfpCE53 

fcrac«iSBjfii*^*^x5K^*--??**o pc 
ciic«iA»ffft. mmm%2Qtig/aw%j~?j-yy& 

j;6 c ioo/tg/miox^f-/^d' yy^ismm^M 

±{C T30 C C?2 BRPSg L, J' J; tf X-^d' 

(Microbiology, 144, 1863 (1998)] fCft^T+Hf^:/ 
^, pChom594 fc!-4pCpyc458^Campbel 1 £ -Y 7'Offl|0fffl 
tlfco cl©«fc?ft«Ttt> ^fiteiO^MtOhom* 

[0353] wmmmmm (-mmm^m ®&4*$o 

c^At§«!l t^3» 100g, E^X^X7g, 10g, 
W,(fc^h'J^A 3g, ®«x^X (Difcottfi) 5g, f\ff 
b7JS~ (Difco?±^) 18g*2KlLfc^*pH7.2fci(SaiL 

n--**n^tUffiRUft. sacfiilf5W#ft-r^« 

ffT't^V^ 0. Bacteriol., 174, 5462(1992)] 0 dtl 

homS fcfipyciifE? fflT*© 2 03 ©tSIBJtl*^^ fc j; t> 
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[0354] c <r)<t d ic LT^n^nm^ftrc 2 mmm 

XfaOZk&fcD N A &±|E» Sfj»6©^K £ 0 IBS! 

ftSigSW^-f&DNA^T^-?-- by YtL 10 
T, -Jjpyjijlg^ <D*im4B"ri?lJ#*§7004*3 £ tf 7005? 

ssnsiipi^tts d n A^^-rv—fe^ h £ 

LT, Pfu turbo DNA4'iJ^7-B' (Stratagenett 
SSD k»M©^'?7r-*fl!^TP CR*tfoft 0 
&©P C R mttt©lISR5U*Mj*fc * D U 2 [ilffi 

gift. HD-l*5J:t?No.58pyct^tft2Iel 
[0 3 5 5] ( 3 ) HD-1 n& «t tf No . 58pyc$c© U > * 20 

mum. 

WMLtm-m (ATCC13032f*fChojM<E? ft^flVal59A 
la^rnXLTcMm) *S<fctfNo.58pyc& (No.58Sttf^c)t 

TCC13032**, No.58^3y h P~;MC bT 5 D >y 
^V77-^ y^-K <fc §ig«M^tT l/\ U v^© 

[0 3 5 6] BYG^lftit!l±-e30 o CT s 24B#P^ig«tft^ 
lS*fe^ ffitgflU (x?o-x 50g> ^-yxf^-^J 

40g, WEttT^-^ 8.3g, Ig, U^- 30 
?mt> U 7 A 2g, 7> >">A7 0 . 83g„ 

^«7 7M«tl lOsgs BH&R5*$fflg lng, 
77Mli) lOmgx li-T^-y lOng, -Hfyi 5mg, 
f-7^yffim® 1.5mg„ \L^y 0.5mg^7j<lL(c^pH 
7.2tBHIU $&j!7Jl'^&#30gJjB*fci8iffi] 250ml 
##&2 U >y h <y 7Jl/tt#Hft 75X3 tctBS'LTS 

o°c 1? i mm? & i as Bins* t ft . c (omtg&ffi&a.* 

^tBWnM (301/3— X 80g, a-IVX-r^— 7*y#-- 
20g, ^{£7^-72* 25g, U>^K=^|t*y^i 
2.5gs »V^i/7A7 7j<fntj 0.75g, BRSNK77fCAl 40 
& 50atg, BBavy^rySzkSlI* 13mg, Mfc*^v">^ 
27j<f0% 50mg, FMS5?J<» 6.3mg, BSBEiffigJ 7 zk 
WR 1.3ng, ^ft--y^;l/6 7j<fPt^ 5ag, jSffcn'Vl/h 
6?J<» 1.3mg, *U7r>^7>'*^ f >^4 7]<a^ 
1.3mg, -3f->-fgf 14mg, (i-7?~y 23mg, ^75.> 
ffiggS 7rag. lf^f-> 0.42mg^7klLii:i^Cslgti) 1,400 
>y h7l^>-77'— ;*>2-Kt®ilU 32 
°C, lvvBt, 800rpn#ft-TT\ pltf.QfcT^—yTkfiW 
S£ bfttf L ft o igttk^^n-Xtf r8!S£*lft 

• y^-Ym (7>3-X 400g, J§ 50 
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bft 0 K7^-H«coaaHtt, »aaMswi3Wj.!r-3pp 

V\ Jg«B$P^ 2 9 BSIHfcSLfe C 5T?e«*«F7 L 

fto »C^!ifc<fcDiS«ft*»&B[«*l(fe*U irf*© 

[0 3 5 7] 
[^13 6] 

^ 2 ^ 







ATCC 13032 


0 


HD-1 


8 


No. 58 


45 


Uo.58pyc 


51 



[0 3 5 8] m2^&fie»3b^J:5lC, hom^SVal 
59AlaSft«py£F ( 3^MPro458Ser©#A^ «k D , U i>> 

aj^tlfto CorynebacteriuBglutamicuffi Og^mTCCl 
3032^, homjifE?rt^l»Val59Alai:j)yclK-7rt^MPr 
o458Ser£\ J^rsCji&f rt^HThr331 1 le t Wfc^A bfc 

m CHJ*H^Mmo< Hf*B*H«ttBRo < ^tU^ 1 T 
g 1 #3 ! # (S5M#^3 0 5-8 5 6 6)] lc, 1 
2^1 ZflSHtttW, gfftS^FERH BP-7382fcbT 

[03 5 9] ^fifiglj 3 y / Aif mKM*3 < U i>>4jS 

Cm-ynehacterlum gM2Mi£m <OW£MM ATCC13032^6N 

TGtcJ;-S7^^g:Ptam^Si^(-t>ft«3il0jg-r 

c. t <t o t^mw«? nfc u ^>4«^p^b-6 CApp 

1. Microbiol. Biotechnol, 32, 269-273 (1989)] {i^ 
7>3- X ^IjxJSii t "T S 32°C« 5?+ -^*T^ : «© U 

ft D <D^^ttti2. ig/l/hfcSI&4V\ H«}i:IA$ti 
TV^fSS300iX±(Dg^cDrfi^e., U 

[0 3 6 0] (1) B-6ftfcATCC13032|*©iS£?iSS 

g2?!i#^l ~3501-e7K^nftATCC13032^//A© 
»!S1-ajaa^tJt«IWr1-aci:fcJ:D, B-6I*© 

^fef*{ts«^nft^^©^n-js^p^bft 0 ens© 

^HfcLT, hofflrt^SVal59Ala, lys£rt^PThr31H 
le, pJ£^SP r0 458Ser, fc<ttfM£[ A ]^MAla213Thr% 

#^ Lft 0 c n& 4 »©«a*iF4i!a!fe:iiflijaLTx 
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[0 3 6 i] (2) %¥kmmfc-?-mrmfc-mm 
mmihm^fc^mtmfc^wwifs^x^ Fpchoa 

X5 FpCpyc458ti, ^»J2 (2) ZmcimffifrXh 

^XXJmL^^CRm^xm^h, %MU2 (2) ic 
IBiltDT k$u-~yVm (/W*ii-f7XbWf 10 
•y FV o 1 . 3) fc«fc^ jie^smffl^x^ F-^ 

£-pCES30tC^ALfc o 

[0 3 6 2] -75, >J 5/'y^S«#B-6^ D^fe^D 
NA^^M&©7a^ (Biochimica etBiophysica Acta, 
72, 619 (1963)] KkVmmU ZftJtmMtLT, $L 

ftzmmiWt^&D N A£:/5-f"?— fey F L 
T, ^H3!i2w£®fE?««^fiK51J##70D8lo c fc 

•fe-yhirLT, ^tl^'tXPfu turbo DNA#'J^7- fe 20 

(Stratagenett©) #ffl(^T P C RMfS^To ft 0 MB 
tlfcP C R;»*7^D-X*Msci?Jbfd^ GENECLEA 
N Kit(BI0 30lTO*ffl^TttW?f©bfto C 
OP C Rtt^T a q DN A #U ^5— If (Roche d 
iagnosUcsttiO , d A T P #ft~FT*72°G\ lO^ffflKJS 

s-e-, 3' ^mcT?~y (a) ^iigaMifPtfc 0 

[0 3 6 3] ±KiDpCES30<DT-^^^-ir^-t kW&% 
WtoLftPCRS^cO^Ml^sCjlfE? (1.5 kb) 
immmmLmfr^ (2.3 kb) ^ly-Jl'-i'nD* 

3 b\ev2%m^rmffiLfc B PM§^:&ATCC1303 

>§^?yBYG§Alg%±{CT30 o C-e2Hngtg« U fi-f^ 

Kxtmtmu mmmir^Tjw^) s d s&«d:/ 

9X5F£WlWLfe 0 jg^T^Fti, Mig^t^S 
«$rr©^-JJk pCES30t€iSi.5 kb£fcy;S£2.3 kb©D 
N AM^ffiA^tifdijfi^W LTi^ c ^*ttKt 
fto COcfc^tcLTft^tfe^X^ F#*ft*ft, pC 40 
TysCSIU pCzwf213^#^Lfe 0 
[0 3 6 4] (3) ljSaEatHD-l'VOjysCrtlEIITh 
r311IIe<D#A 

Btfc, »M2 (2) ■vmimmnzizmin^m.m^ 

m 3 
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Val59Aia£r#Abfc 1 &MWfaW-\%W§ bT^Stf) 

x\ mmz (2) T*m^rtMfK?wm;fc&*), ±m 

( 2 ) T'ftS!bfcpClysC3n£ffl^THD-l&fci^F<3^ 
HThr31 1 Ue%mX bfc, £ O J; 5 LT#fel'^(D^ 
feftD N A*fl|V\ ^#^7006*3 J: tJf7007T*^$nS 

m&\2 (2) tmm^umK^'oPCR^n^rco 

t>(D P C R »cDMe?"U£#&fc: <fe D Lft^ 

[0 3 6 5] ( 4 ) 2 ^S.^AHD-2^\£DpycrtlSSPr 
o458Ser<D#A 

^wj2 (2) xm^rcm&^nmmic&v. mmm 

2 (2) T-ffgibftpCpyc458*ffl^TAHD-2^fe: f !yc{A!^ 
^Pro458Ser#*Abfc„ £<D£ o lc bTf#feStt<D!£ 
feftD NAtffll\ S2?lJS^7004fe J:m005T^$tl« 
^afd5lJ^^5DNA^^9-Yv— try F i: bT, ^ 

WJ2 (2) tmm&ys&ick'o pcr^ito^, 

&OP C R^©fSSiE?iJ^#aHcJ;D^LfeM^, 
AHP-3^£ bfc$Hi, ^S^Ohoinjlf5T*5i:t>*J^sC® 

[03 66] ( 5 ) 3 &MmWMP-3'\<Dmi rt^HAl 
a213Thr<D^A 

^»J2 (2) 15% x ^fcjifE?H^^J;i3, J:f2 

( 2 ) T»fis« bfcpCzwf213£-ffl V^TAHP-3l*fCzwf 
Ala213Thr£#-A bfc C <D J; 5 bTl#fcB$<D^fe{* 
DN A %m^\ E?''iJII^7008fc«t t>*7009T*S^ tlSSS 
IQ^lJ^-r^DNA^^-Yv— tr>y FtLT, ^WJ 
2 (2) hP«*73?i;t«tt) P CR^frofeo tn&<D 

p c r mmvm&mi&nmz j: d bfc^s, apz- 

[0 3 6 7] (6) m-m, AHD-21*, A1IP-3& fej; 

m?z-m<o u 

W±0ctd{cLT^LftHD-l^ s AHD-2S, AHP-3$, 

*3<tt;APZ-4^{COV^T, ^MM2 (3) 

t?5 'J^y h;i/5>~-v-77'-^^^-t J:§lg«M^tT 

^fc^mm'3^/lii-r o 

[0 3 6 8] 

[^1 3 7] 



«B «fc 


(^/]) 


(g/i/h) 


HD-I 


8 


0,3 


AHD-2 


73 


2.5 


AHP-3 


80 


2.8 


APZ-4 


86 


3.0 
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[0 3 6 9] ?y#L&mzw88c& vmmtmzwc 

T\ 3 .Og/l/h t ^ o &h?Z-mi±XM 

ftTMtfi-Z ft ft t> ©t? & § o 

[037 0} ( 7 ) APZ-4|fc!f: ^ §^M^#-e© U S^V 
«» 

t*^T^»j2 (3) fcRiaa*ftT5yvh;]/^-V- 

[0 3 7 1] 
[il38] 











36 


3.0 


40 


95 


3.3 



20 tei 



[0 3 7 2] S4S^e>Bjl5j^&<fc?{C, 40°CcD^gtg 
Slfcfc^T fc32"C©i§£ Nfllft U S^>1SfflWfi*« t * 

«tt*«s 6 tift „ ^#tw«£ nft u ^y^m^ufB-e 

T?tt341C*jB X S?&^T?fi, fc y *Jl/<0£S&ffl&, 
T? % ft *6 U i?y$m%fi 5 d ttfXZft-fr -3 ftft^ AP 

LTV^iS?i®jStt^APZ-4SfcSfS;?nT3S^^ 30 

nft &©-??;&£„ 

[0 3 7 3] W±^tfey^>4jSii<DS^^G)MfiE 

saaawi, *58f«-eflffis Ltcf/kom 
jiw^nftfe©T?feSo 

[0 3 7 4] ^fifiJSH DNA?^^D7WOffSfe 40 
Corynebacterluni glutamlcum ATCC13032lt©^iMSE?iJ 

6 v 7 h 9 x r^fflv^sij tft o r f (ommmm 

(i) DNAv-firnrwoftl! 

Corynebacterluni glutamlcum ATCC13032^J: i?, 
©;£?£ (Biochemica et Biophysica Acta, 72, 619 (19 
63)) ICk fr%fe&D NAMLft Corynebacterluni 
glutamlcum ATCC13032$©£'SV Affi&ffi?W£fcfcfC 50 
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V 7 hfx/tat) -7'$J£ tlfclglSf^f O R F 5 
&ft(C3As£K£I#*f207* 3433, 281, 3435, 3439, 76 
5, 3445, 1226, 1229, 3448, 3451, 3453, 3455, 174 

3, 3470, 2132, 3476, 3477, 3485, 3488, 3489, 349 

4, 3496, ^ e fctf3497T^?nSJSSSJ5>J^'TS24f@ 

m (Genfiank7Jtr>3>f >' - ; V00882) %&tlcLXMM 

ftp c Rmm<Drcit>o)*v hdn a^-tv-^^-k 

J;D^bft 0 

[0 3 7 5] PCR^fflV^ft^-yrfDNA^-Yv- 

• BE#J#^207T*igSn£&®ffi^JWr&DN A ©ft 

mat, mn^mo&&zf7onT'^n2>mmdm* 

Wt"§DNA£, 

' Ba?ij#-^34337?*«n-SfflSffi?'lJ^^t-§ D N A ©Iff 
WTSDNA^ 

• KM^28iT^snsJBSieai**rr* d n a ©it 

tis 8E*U#^7014:|3J:tf7015T^£tlSi&S8BM£ 
WTSDNA^, 

• ga5iJS^3435T'Sj^tlSlMffiffi?iJ^WrS DN A©lf 

ffifctt, mm%7m&&mo\7x*m£ft%i§Mmm 
w-tsdna^, 

• B2?iJS^3439T^$ tlSffiSK?i]^W-r§ D N A ©fi 

<§(c ttx m^mwi 8*3<t tf 7oi9T'S^ ns^sgBW* 

• ga3»m^7657*s*nsffisaa3»j*wra d n a ©it 

frf£DNA£, 

• mmmu5x^.-zftz>mmmm'4i-?% d n a©h 

"frSfc tt, g2#|$*f 7022*5 J; t>* 7023T*g?£ ftSfflggEWfc 
*TtSDNA£, 

• ie5"ij?ff^i226T^2nsmsia?ij^^fs d n a©i@ 

BCtt, SS?IJ#^7024t3J:t) ; 7025^$n§JMSE?lJ^ 

• 1 229 t?s ^ ti § tMaga^^-r s d n a ©it 

fe'fC ti, K50#^7O26fe«fc tf7027T*^^ tlS^SEM* 
^••TSDNA^, 

■ iEW»^3448T?«*n*«S®|*^-rS D N A©ii 
ifSfctt, BB5>J#^70Z8te«fctf70Z9"(fa5nSiaSfiI5IJ* 
^f^DNA^, 

• mmmmxmzn&mmmittfit&D n A©tt 

tt, BE?IJS^7G30t3 «t 7031 tl§ fMSga?lJ^ 
^■fSDNA^, 

[0376] • mmmtt3xmzft%&mm%%'t 

SDN A©lii|M{Ct±, fi5«J*#703243J:tf7033T**n 

• SSf!IS^3455T^*n«ffiSfia51|*#r5D N A©« 
*Bfc«, BBJ'JS^7034*5 J: tf7035T^$nS^®gB5IJ^ 
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£DNA£\ 

«Ctt, iJ5a#^7036*Sj;tf7037-??a*n*iSSie3aj* 

• mm^MWT°m-£tiz>iuMmm^ s d n a ©ft 

lit tt, 6B5!l#*f 7038*S i; OT039Tf^S ft SJSggBJ»J* 

lit & > wj#^704o*> j; mo4 i?m s ft & mmffli* 

fifSDNAfc, 10 

• m$m^3m~?m-£n%MMm\%%?% d n a ©it 

it§{C(i, K5)j#^7042^J:t57043T|g*n^ffiaSH51J* 
£DNA#, 

• IB?-"iJ#^3477T^^ tlSiiSSa^Wr^ D NACt^ 
if'aitHu ffi?iJS-^7044*3«i; tf7045^$ nStSaSH^J^ 
Iff -SDN A#, 

• ga?lJ#^3485T^^tl§JM«K^J^W1'^ D N A ©if 
itlictt, K^J#^7046*5<km047Tig£ft6iSSlB*'iJ£- 
#T« DN AS", 

• E^js^MssT^sftSJggffiw&^rt" s d n a ©it 20 

ijlfC ti, ffi#|#^7048:te«fc tf7049T?&Sft SigSffiJU* 

• iE5!»^3489-p**n««ssg«!*W'rs d n a <m 

• mm^m4?mzftz>MMfcm%%-?% d n a©$ 

4IK tt, K9J&€7052:fe.fc OT053T?^£ ft S ffi8H25*|* 
SDN A*. 

• 8BM#€3496T»g£ftSigglii5U##r3 D N A ©if 
(itutt, H25!I#^7054*5j;m055T?i5*nSSSS!5>J* 30 
^t§DNA^> 

• BE3»J#^3497^* tl5«SSE5U*Wr & D N A ©Jft 
Wife M\ ffi?iJ#^7056*5 .J; lf70571?Sl£ ft 3 ffifiSJEJ* 
#T£DNA£\ 

. 7 -y-^u e ^®&?©ffiasB5flj^wr § d n a ©ig 

mtH Si, E5U#^7058*5 J: #70597?^ $ ft & ffiSffri5<J# 
W1"SDNA§, ^ft^ft^-rv— fey hkLTffl^ 

fee 

[0 3 7 7] PC RBSfW-VM-f^- (GencAm 
p PCR system 9600, Perkin elmertttO , Takara BX-T 40 
aq(!6}iifitt®). M^feftDNA lOOng, feitfTakara E 
X-Taq|S^TO©^Vy7 7-^ffl^T, 95X"eiaMB, 6 
8°C^3^M©-y--4' £;l/£30[e]fT^fco ^t^'P t£>it 
^tnBflLTtt^-y-^Plf^mRNA (5^7r^/ 

®V\ i«ticf otMLfc-*ic DN A*i 
ISD N A k Lfto L fc^ft fftOjafc-T-© PCTtm 
M%7fiV—X7>\'mWfc.WlU QIAquick Gel Extract 
ion Kit (QIAGENtfc88)&J8^Tililt& Miibft,, fRSIL 
ftPCR X 2 7 -;l4J3RK <£ 13 200ng/ /i 50 
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ttGTMASS SYSTEM (0*1/— tf-S^ifcS) fcffiJBSSB 
fMA S 3- H***^ F#7X (8H8BI?4tiD ± 

[0 3 7 8] (2) fBfcffiSScDNAO^BR 
ATCC13032*«8Y«^ii (ffijgSSSligtt 
80 20g, B*gx** (DifcotitD 5g. 7^7 

(D 1 f cottS!) 1 6g£7]< 1 L£##pH7 . 2fc ii§g£ ftft ig 
iffi IcSMjU 3GXT?2BB8iBilLft 0 iIft#SfcBYj£ 
»m^5mHcfi|ffiU 30°CTMtg« Lft 0 %|CCft$ 
>f;V3-7. 1 lOmnol/1 * ftfctS^T A200imnol/ 
l**<ftfl^iS«l 0K»7 5g, 5g, 

uyi-^i-A'J^A o.5g, ijvi-**r*y>> 
a o.5g, ^7^- , ;y^'p^yx J ii/7*>M 20. 9g, 

«ffl|V^*5/*A7 3!l«fft 0.25g, igffcjb ;l/5/^A2?J< 
Sjfft lOmg, Bfi&vytf^izkWBi io«g, 

7j<fPfS5 lOmg, «3M)7 7KM! lmg, 0.2mg, 
tLW^ 0.2Bg**lLfc^*, plI6.5£Pi££ftfc^ 
It) 30niHC$@U 660n«T?©®)tS^1.0KftS*Tf= 
^77XP^T30' , CT^*L7c o 4"C > 5,000rpnu 10i> 
B3©iS^SI K i -d TW fcZfflim* f# & tiftMft* s 
^;WyBWS (Molecular Microbiology 6,317-326 
(1992)) tJ:D^RNA^IlSLfc„ DNA©tiA^P 
fft-TSfeAfcDN a s e I (SJSiiftSD T?37'CT30» 
m^ML, Sf^Qiagen iiNeasy Mini Kit (QIACENtt 

N A 30 fi g©?g?gfi: t> U e y m R N A (50ng/ /i 
Is ■5^7x*y^^- 1 Jx>^7W±®) ^0.6/iU 7^" 
A6mer7'^-l'V- (500ng/^K ^JiJg*tBD *1 ^ 1*H 

65°c-ei Qftfim&z&rm, *±.x*imLfro ^ 

fttSuperScript II (v^77^/n^-XftSDiftfj 
^'777- 6/iK 0.1mol/I DTT 3pK ffNTPs (25maol/ 
1 dATP, 25tnsLol/l dCTP, 25mmol/l dGTP, 10mmol/l dTT 
P) 1.5jiK Cy-dUTP(HEHtl©)1.5pU Superscript II 
2 p 1 25tT*10^MM#Lfe^ 42°CT1 10^B8 

fift W L ft R N A f±Cy5-dIiTPT\ WWl7 

ftfflftfr SfllltB t ft R N A »Cy3-dUTPTliIi bfto ffijfc 

n&ft%. lmol/lTkHSEft^- h U 7 A • 20mmol/l EDTA 

10% SDS?§lfe'^3.0/tlinx., 65°C"C10^ 
P^SiS U RNA teftM L ft 0 SWft® 2 O© c D N A 
ffiJK^ji^-U Qiagen PCR purification Kit (QIAGEN 

fieffl»WB««:13£oT»»L, io M lt^ 

[0 3 7 9] (3) M^^-fe'-i'gy 
Ul traHyb (Ambiontt^) 110 ^ 1 1 ^fiHUK L ft c D N A 
Ji^lOjil^H'oU GeneTAC Hybridization Station 
(Genomic Solut lons4tl9) £ffl V^T ffiffllHUBIf t &¥ o T 
7 N-f 7* 'J #4 a > k ^ ©ti©X K 
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[0 3 8 0] (4) ffi&ti 
7 7P7l^7tCOV^TScanArray4000 {GSI Luaonicsti 

so %m^TM%m%MMLrca ms&tcgm&fvc 

y 3 , C y 5 ©77V;H&fi£flS[W©^tr^7°P £ 
7Mfc?©{@fc<fc D«Ebfe»(ifc Cy3/Cy5©i± 

[038 1] 
[*139] 

m 5 3fe 



Cy3 86 & Cy5 Cy3/CyS 



207 


5248 


3240 


1-62 


3433 


2239 


2694 


0*83 


281 


2370 


2595 


0.91 


3435 


2566 


2515 


1.02 


3439 


5597 


6944 


0,81 


765 


6134 


4943 


1.24 


3445 


1169 


1284 


0.91 


1226 


1301 


1493 


0,87 


1229 


1168 


1131 


1.03 


3448 


1187 


1594 


0.74 


3451 


2845 


3859 


0.74 


3453 


3498 


1705 


2.05 


3455 


1491 


1144 


1.30 


1743 


1972 


1841 


1.07 


3470 


4752 


3764 


1.26 


2132 


1173 


1085 


1.08 


3476 


1847 


1420 


1.30 


3477 


1284 


1164 


1.10 


3485 


4539 


8014 


0-57 


3488 


34289 


1398 


24,52 


3489 


43845 


1497 


29,16 


3494 


3199 


2503 


1.28 


3496 


3428 


2364 


1.45 


3497 


3848 


3358 


1.15 



[0 3 8 2] C y 3<Dlyfi-)Vtm^M^mm^ 
88, fc «fc tf 3489tB8 LT 7 7 r- ^ x 7fr 5 ^ffli S tlfc O 

7 y»5/S/*~t£»e?, Bd?u#^3489«:7 V^xyl 
U 7— fe*iite-7-T«i&o fc 0 C tifioatgqpa corynebact 

**fB#£tVtV& (Archives of Microbiology JJS.262 

-269 (1997)) « 
[0 3 8 3] fcth©<fc 5 tCCnrynfihacrfirium glutamicum 
ATCC130324*©£$V &tt£K9Jfr 6 V 7 b 7 x 7iC J; 
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dtDN A7^7V— Corynebacterium glut am 

Zlfc**Lfc. ift«DNA^^D7WgI 
^tt-fifc»=r«a€«fi?©^n-^«««ft D N A 

10 W<Z&. Lfc Corynebacterium glutamicum ATC 
C13032ffiO^y 7 i^SBE^ t> fc V 7 h £ x 7 fc «fc 

NA^^D7W*fH!U ^tlfcffl^T, Coryneba 
cteriua gl nt ami raim tr>^BK7 b^Jl/T*<D5Ei£?.7p 7 7 

[03 8 4] ^MM 5 Corynebacterium glutaniicuiii 7' 

(1) 77V 5/7 * 7757— -if (Adenosine deanrinas 
e) ©$5R 

20 Swiss-profr-T^-XJcD, 7777V -7757- 
■If (Adenosine Deaminase ; EC3.5.4.4) &L?<Dt!l£tf 
St|g£ tlTVS §S2t©7 5 7 ^Sa^U t LTEscherichi 
a coH 7tVf> • r757— tfcDga^j (ADB#EC0U) 
*A¥Lfe. £©75 7$$d?iJ®£M-#7xU-£ L 
Corynebacterium glutamicuiii ©y7 ARffllfo g>&£ 

7* $J LfcO R F ffiM<D 75 7 &^Sr"^^- 
Xfcit LX, FASTA^nT^A CProc.Natl.Acad.Sci.US 
A 25, 2444-2448 (1988)) *Jfl^TfflRH£|tet!*fro 
30 ft„ E-value^le"' 0 J«TT?fcS CI t*t> oTW&fctBPJ 
Lfc„ Corynebacterium gl 

utanicu« ©3V ASH^J^ 6 & SUSffcW- 
fett7V ABH^SWJ tfeO R FffittCDr 5 7B»j 
fr£>&£7— £-~\— 7.rttc{J: N Escherichia coli 77 
77> • 7757— efc#£ftfflHtt*3<f SMtiiiHJ 
2tl&frofc 0 Z.<DZ- tfr£>, Corynebacterium glutam 
icus«77V77 • 7757— tfjgffi^frf 50R F 
7 77 Wfr S 7 7 2/>^©iE»jStt*fi£ 

40 [03 8 5] ( 2 ) 7*'7>7 • 7 D —"^-7 (Glycine 
cleavage) g*^©8$5 

Swiss-protx-^^-X^D^'J^V • 7l)~ ^-7H 
^ (Glycine cleavageBfH ; EC2.1 .2.10) hLXOMffe 
^eHg$nT^5g0K©7 57mK?Ufc LT Escheric 
Ilia coli7'iJ7> • 71)— ^—7' 
ht'^^J^y • A;!/3j?+77— € (glycine de 
carboxylase) . 7 5 7 x 7— If (ami 

nomethyl transferase) ^3,1:^75 7 7 7;b (aminometh 
yl) S4 1 -vU7©^SH?iJ (GCSP#EC0I7 GCST#liC0LI*5<fc 
50 riCCSH#ECOLl) %X^Ltc 0 Cfte.©7'57KS!5U©£ 
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S^^X'J — tLT> Corynebacterium glutamicum ©-y 

ay / Affiyij^ e^sy Lft o r fis^©7 ^ j wmw 

^aSf-^'t-XiaiLT, FASTA7P^Iv&ffl^ 
T»|4^mfofco E-valuetfle' 0 LXTT'&SCfc 

Corynebacterium g 1 u t am i cuiB ©y J ASiffiJ & & <5 
^lJ-r-^^-Z^ft^^VX^'iW^^ijbfcO R F 

erichia coli ?V ^» • 2 V -^-^i|(D3y;|- 10 

/ ^/V r- 5 ^X 7 x 9" If* fc{J7 5 J >< 'J 
TtcW^^ffiRHft^-rga^JfiSUi^ti&jb^fco c© 
Ct^S, Corynebacterium glutamicum tCtiff'D j/y • 

-t?*5± 7 5 / * ^l/g+^r U 7<DftiSte£*i f S O R 

[03 8 6] ( 3 ) IMP ft FD^-€ (IMP dehy 
drogenase) ©$i!^ 20 
Swiss-prot-r— X <fc D , IMP ft Fo^— if 

(IMP dehydrogenase ; ECl . 1 . 1 .205) t LT©fll^fi8 
jgjg jlTV^ga«g>75 yiWgUfc LT Escherichia 
coli IMPfkKPyt- t?©BB5»J (1MDH#EC0LI) % 

Corynebacteriumglutamicum g)yy i^Bc 1 ??!^ <E> ft SiMJI 

LftOR F SM©7 5 J WmiteZftZT-Z^-Xlc 
MLT, F A S T A 7P^9A#ffi^T*Bll1*J^£ff 
ofco E-value^le" 0 KT^feSC: ^*t> ^tt^&l 30 
Wtt**rr SfcWSLfto ^©MS^ Corynebacterium 
glutamicuat tpyy LEffilip B ft ZMMtiffii X— £^-X 

$ y &mi& B>^m l& o r f fsii©7 5 y i$a 

JfigfiSUtefcl/^ JfiSEK?iJS^-615336-616853tD^ 

£#tn-r& orf (j mm&mmnT'gkznzMM 

BBJIJ^-TSORF) , ffiSSH^J#^6 16973-6 18094© 
fiMfc#frf & O R F C$ftttSI5<J#^674^^n5 

^aeawPrrsoRF) ©2-300 RFoiota- 

K$ti^75y^ga?ijti: s AJSK IMPffc Fpy-f - 40 
^©0RFfe©W&&*IP1*.ftW12tlfe 0 ^n&©o 
R Ff£3~F*ft575/i^0J£<fi©£fcll©I MP 
■ft Fa y+ — B fc ©3«±#<fc 0 ftJUfcaRt* fe*6 
fc x iltl6©75/^@H^^xU-t LT, GenBank 
(ht tp : // www . ncbi .nlia.nih. gov/)nr-aa7— # X 
(CenBankCDS©ffl|RStls PDBf — X, Swiss-Pro 
rr-^-X, PIR7-£^-X, PRFr-^-Xic 
SESSflT^St.©*^ fi^l^TfM$tlfc75 
yBtSH7U"f-#^-X) fcftLT, BLAST7°n^A# 
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B2#i©^-fttt» fi£Ml© I MP-rti Kn^rV— 

MLx^&mmm^ u ^■3fi^^s©7 ^y «s 
jyfcojiai^tttitieLTific^t i m pft fp^- 
-i? tc^-r jtp o fcc * c n e. 2 -3© o 
r F^a-F-rsrs/iasijy^-rasest* imp 

%\.h<DZ. hfrt>^ Corynebacterium glutamicum !;: & I M 

[0 3 8 7] ^f£$j6 Corynebacterium glutamicum S 

( 1 ) Corynebacterium glutamicum ATCC13032#. PERM 
BP-71341*, PERM fiP-158$©®(*&*®fiH©ilK 
Corvnehacrerium glutamicum ATCC 13032^ (M^M 
$0 x FERM BP-71341* ( Corynebacterium glutamicum © 
0^i£/:&$0 , *JJ:tfFERM BP- 1581* (Corynebacteri 
um glutamicum © U^^^-^M) ^, SIMM 2 (3) 

[0 3 8 8] 
[SI 4 0] 

» 6 i 







(g/n 


ATCC13032 


0 


FERM BP-7134 


45 


FERM BP- 158 


80 



[0 3 8 9] tern* rn'mmiczmmztiztm 

ifRbfeo iine.M^Tris-HCl^'yy>— [lOmmol/1 T 
ris-HCl pH6.5, 1.6ag/nl 7°P7 1 7-€ ■ e^- 
(COMPLETElBoehringer Mannheim^:®) ] T*3fiJ?M« 

Cl0aimol/1 Tris-HC! pH7.4, Smmol/I !Mftv^>"> 
A, 50mg/l RHases 1.6mg/ml y°Px 7— if • -f>tH' 
(COMPLETE iBoehringer Mannheimttffi)) 

l, ik^-eio^^Sbftm, Js^>it (5,ooox g , 15 

m 4°C) tJ;D» *««Sf#«8fclRE»fc LT(»* 

l, .tmm^mmLTzo 

[0 3 9 0] fgi±3ffltftK9KA/\tu&&&5{C.mit%Wi 
/JPU flO>X^777- [9.5nol/lJ^SR, 2%NP- 
40, 2%7>7if7^>'s 5%Z;Lo07hx^y-;k 1. 
6mg/ml 7P7-7— tf • -(COMPLETE; Boehrin 

ger Mannhei«ttS)) */jnXT^gT-l-^ v fi!#t, JSP 

^•^fco ?^if-m> i2 ( oooxg-ei5^R35i>L^sft, ±m 
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ffiMfe, mbftm (I6,000xg. 2Mm, 4°C) U ttM 

[039 1] (2)2 &rt*5iictt&fc£ ££g JtOft 
Sit 

5 fcfi^>tco jmm&<Dffl8M I PGXh'Jy 10 

(piI4-7„ 13cm ! Imsobiline DryStrips ; Amersham Phar 
macia Biotech^kSSD ^Multiplier Iia&SW±IPGphor 
(Amersham Pharmacia BiotechttM) WMjl^MS.W^'b 

yhU BMrn (8ko1/i mm, 0.5% HJ h-yx-ioo, 

0.6% 5/*fsi-XWh-;K 0.5% TV^^-fypHS- 
10) *3filiLT, 12BtH-16lf#Mi>aLTy;l/«iP§^ 

JifBr«LfegiS«M^^y^;Vi§M (awl 

/I 2% CHAPS, 1% mXP^b-/K 2% 7 

0-500 /i g##l& U BH L ft I P G 7. h V v :XWf £ 20 

TO 3 9 2] # : *^«^ScDj{±, 20°CCD^MaBIS>\ T 

m-SPg : 0~500V©^7^x > FT* 1 B#BS 
SSTgHti : 500~1000VO^yxy Ft- FT' 1 $H9 
ISHSPI : 1000V~8000V©^7^x^h*— FTM8#fS 
IMM : SOOOVcD&UffiT 1 RffHj 

[0 39 3] ^*jSSMStiim> I PGXbU^ -fffr 
**^-3!*»6l»DttiU ¥'#ft^y77-A^ (50mm 
ol/l Tris-HCl pH6.8, 30% ^'J-fen-;K 1% SDS, 30 
0.25% i^~XWL— ;W fcl5$HHL ¥$Ht^y7 
7'-Bl (SOmmoI/l Trts-HClpH6.8, 6aol/l ^fft, 30 
%^U42D— ;K 1% SDS, 0.45% 3- FT-fe r-75 
F) tl 5i>fflSLT+^ty;l/*™kLfe„ flit 

it, i p c x bu 7 s d s aatoffl; w xr- 

(1.4% ^'J^X 0.1% SDS, 0.3% Tris-HCl pH8. 

5) xm < y >x u #y*fc ± a 2 jfcTcg ©®Maca 

[0 3 9 4] BPS, *Mac»jSSt-fey h bfcl4%#D 
7^y;V75 F • X7^*;l/ (14%,7°U7^y^75 40 
F, 0.37% £X7^y;V75F, 37.5mmol/l Tris-HCl 
pH8.8, 0.1% SDS, 0.1% TEMED, 0. 1%jift?t7:^e 

-f 20 ±je i p g x f y y -/?)\>*&mt%>& 
dieted 30mA©^a^T> zroTttWiamtaacibu 

[0395] o) m&mxtfv homm 

^©Xiffi (Electrophoresis, 0, 531-546 (1988)) \Ct$ 
DT^Vi>-^fe^tjofe 0 BP*., 2 5°CT^3B5ffl}g 



$jffl 2002-191370 
350 

fc 0 ATCC13032$ (112 (DA) „ FERM BP-7134$ (02 
<DB) *3<fct>"FERM BP-158S (02(0 0 ©gg#i*£ 

[0 3 9 6] (4) MlbfcSfiHX^ h<D4>i?3L 
}U • $4 i^xX^a y (in-gel digestion) 

aj l x j}? -j b % la o m l t 5/ u 3 * -f x f 

^a-7*tC$U lG0mmol/lffij^$7>-t-«>2. : 7-fe 
J--MJ;l/ (i:i,v/v) ^400/il/jn^.T-fiffcJii: 5 
tt, *<D*saigiaft*fTt?fe. K»Lfe«yiWc % 10 
^KDU^xyF-^^^-Hf (LysC) ffc (WAK0?± 
S; 100ng//i KDiUKi^&.SJ;?^ 0.1% SDS^Pr50mm 
oI/iSK^7V-t-^Af^TPS) ^®JHL. 0°CT45 
^WlStfct, 37lC-ei6^|fflSScBLfe 0 LysC$£lt 
iiWt, mm (60%7-bFxFy;l/i:5%4 ? ^ji#3S) 

WLftp rWfts 5i^H (12,000rpm, S 
?I) fC^Dfilltii^OlKLfco COj»ff*2@*t)BL 

%0 h U 7;l/^PS^^20/i mx.X3tftWt&, ZipTi 
p (Millipore^tSD *fflV>TSSfM^ILft„ ZipTip^m 

4^ r >'f FrJ^ , > , »t^7 ^gfc ( a -cyano-4-hydroxycin 
namic acid) *ffl«,^JSlU*ti:, »Trffi*^;MRtL 

[0 3 9 7] (5) Matrix Assisted Laser Desorption 
Ionization Time Of Flight Mass Spectrometer (MALD 
F-T0FMS) K <fc SM^SX,1? y h on.mft%iRxf7 5 / 

mm^y-f>vmtnmm^Em^-/^ vm&m (3oo n 

mol/l Angiotensin IK 300nmol/l Neurotensins 150nm 
ol/l ACTHclip 18-39, 2.3/1 mol/l Bovin insulin B ch 

ain) *mmm&'&, mm^'m iii^xxyuxso^ 

MIIfclT, REFLEX MALD I -TOFMfBMrfft (Bruker?± 
SO *H2l/— !f- (337nm) kfi*#fe-arTffif8 Lft. 
PMF (Pep tide-mass finger printing) {Cj:§i?|fr 

WfBi±i9.okv, mmffimmMw, vyuz? 

fto PSD (post-source decay) tc J;3j$frrkK j&HjI 

vE)±27 . 5 k\'xmm± t &mmmmmm%.xm ?> 
titcmmx^? Yfrttm^xftirco ±saffiK&*)* 
sanx*y h kfferr aidffc»©^^ fkm-oh« 
*«ttf r 5 y w©u*yijE 

[0 3 9 8] (6) SfiHX^'y FO(Hj^ 
±12 (5) T?&6ttfcigefiXjKv hfctb*f**Sfb» 

^bfc Corynebacterinm glut ami cum ATCC1 3032^0 ^ 
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/ iJdW-^-XJ; MSSHteffllS-r^OR F 

yh5*'? FKEOprotein prospectorCDMS-FitXn^y 
A£HS-Tag:/P ^A^ffl^fe, 
[0 3 9 9] (a) Hf SjtK?© 

02©A{C^$tlft, CBBlftfetJiDlgiiSOSf^i: 
tSi6Stl./Cs Corynebacterium glutamicum ATCC130321& 

-2, X#yh-3, X>t°^l--4, Xj}!? J--5fc*t 10 

re, zvmsk, x#^ b- 1 i±mmm585?mnz> 

75y$i3#J£^£gfiSST-&£x./v™if (enolas 
e) „ X#y F - 2 aK5iJ#^5254T»^?tlS 7 5 J ft 

4f (phosphoglycerate kinase) ^ X^y F — 3 (JSi^J 

—if (glyceraldehyde-3-phosphate dehydrogenase) s 

X # -y F - 4 (4S25>J#^6543T?^*4a« 7 5 /SHB^ 20 

wr«®aHT?a&«7^^ f-x • ex-*x7i- h 

• YjVFv— if (fructose bis-phosphate aldolas 

m$miHt%m&nT°&& hvx- x • *x?x-h • 

V>?v—' if (triose phosphate isomerase) T?S>-p 

fco 

[0 4 0 0} Ctt5&»©gfiH£3~K-r£)Bg^ 
^10 8 SfaicCDSSK^J^t-^ilfeT-, h~ 

2 ©sas^a- Fr§B25>j#-% 1754 mmoymmfi 30 
sewn 7 7 5gaa©ia3se5«[*wt-*ae?, x# 

©SBH^p- Kf&JESWi 3 0 4 3 Eft© 

(aaB5>j«#r*3ie?, x#>y f- 5©3rfffl£n~ 
K-rss^Js^i 7 5 2E»©tta^3fu*^-r*3ie? 

Qaf^T'S D s 1*fcX#y h - 2 , X^-y F - 3 , X 
$y F - 5 ©g&S^a- K-TS Siife-T-ii^-^P 
JgfiKU *©±ffi«fcttffifg?!:A3*-*--#ri- F2 
tlTV^CtaWpftSnTV* 0. of Bacterid., 17 40 
4, 6067-6086 (1992)3 „ Sfe, ±IEfc[^tI^?^ra 
lf>T, H2©X4?v F-9fcfflf£f5g&fi#lRlS£Lfc 

- Tire&tK KaaRi4BI>J#^3437Tf«*fta«as 

ISBJIJ^TS DNAE3- F£ftTl^£ C fctf'WJ L 
fee £ ft 6 £ t> s {ft 1 TP^ L fc Cprynebact 
erium glutamicum CDyy Agg^Jy— ft^— X%ffll\ 
il^;V^v>gSm^ynx^-^^{c «fc ORISf 
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[o4on (b) m>mm<D®^tmfe 

02(DBfc^$tl/c^ Corynebacterium glutamicum FER 
M W-7l3m<DMfo&%m&M<Dfi, X;1?-y| — 6 S X 
#>y F-7, X#>y h-8*±Efcra«®3&ffiT*mifet 

5/iWE£J**rr*S£lItC****9~-- if (catalas 
e) T'fccfto flP^ ^lajSKfetja^Sftja^SftSX 
#<y F£LTt£W£*tfcX#>y F-6, X^y h-7* 
X;K>yh-8ti, £T|^-©5!5!]#^285TSSn5ifi 

aia?ij^ & * § * * 9-4f ae?u: &%-r&mn*&& 

h^X^ftfza J:oT^ Corynebacterium glutamicum F 
ERM BP-7134|***OA^y— Iftt, fflaR«tC|ill|i*S 
ttT^fetfc^tlfc. COifi^ IIIlT'l 
^Lfe Coryncbacteriitia ghitaaicum g^yyi^lg?!]^— ^ 

§ ttfl|i&£tf feffiSR*S&^S. < ftSRT 1 5 c 

[0402] (c) y^>*attic*rjftftaiHgfiit© 

02 O A (ATCC13032BJ: : , H2 6DB (PERM BP 

-7134ft: U^y^iiilf) £<fct®2©C (FERU BP- 158 
1* : V i^yM&.W) Kft^T, _h!BT?|HlS$tlfeX^ 
•y h - 8 KffljSf * X#y J — 9 Icffift 

o/c„ ftffiiffil I *P«^SLfe Corynehacter 

ilia ghitamicuB toyyAiH.^li^-^^-X^ffll/V 7°D 

[0403] (wissnfcMga^M^sms 

SHyiJ (7°DC— ORF^JfiME?«i) ^±J2x- 
[0 4 0 4] 

5t * F* J:tf * 'J £ U*^- F\ U 5? * ^ 
>; -iX ^ W-^ FT W. * 'J^i'W^Kta-K^! 

#>J ^7°y F*«fctf/*ftttKtft»:*H» Lfe^y ^7 
f - F7W, 7 ^ Psf-f- F*±tf*y =T7 ^ 
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[0 4 0 5] 

m^mmm-Axmwmm 

w&m^im-Axw&wmm 

m$mmm$-Axmn<D?&w 
mmm^mj-Axmmvmm 

S5UWt7008-AIS5>l©BWi 
SH?iJ#^7009-AlSE?fJf3^ 
fiffi»JfM§70iO-AXffi5iJ©SiiiilJ 
IMlf ^ l 701 1 - AXKM^aMW 
ga?iJS^7012-AlSE?fJOl^i3 

mmnmom-AT.mm<Dmm 
mammon -Axmn^mm 
mm%ioi 8- Axmm<omm 
m9m^md-Axw\<Dfflffl 
mmo-Axm&mm 
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SB?iJ!S^702i - AXffiMvmW 

w&mmoz2-AT.mi<omm 
mmmmoz3-AT.mn<Dmm 
m$m^m4-Axffl&i<Dmm 
mm%ms-Axfffl<Dffim 
mittTm-Axwmwm 
mm^mi-ATMwm&m 
mnn^7oz8-ATmn<Dmm 
mmnm9-Axmm<D?$m 

jmm^TWi -Armmmm 
mmmmw2~ATm}<Dffl.w 

mm^m-Axmi<omm 
mymmo35-Axffim<Dmm 



MDNA 
MDNA 
MDNA 
MDNA 

Mdn a 
pIDN a 

MDNA 
MDNA 
MDNA 
MDMA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 



* &m 


IH§7036- 


-Axmkomm 


MDNA 


mm 


1-^7037- 


-Axmnvmm 


MDNA 


?S?iJffHi7038 


-Axmmvmm 


MDNA 




1^7039- 


-Axwmvmm 


MDNA 


mm 


1^7040- 


-Axmmmtm 


MDNA 


K?iJffH§7041- 


-Axmmomm 


MDNA 


mm 


t-^7042- 


-Axmm<omm 


MDNA 




-Axmm<Dmm 


MDNA 


mm 


|-S§7044- 


-Axmmvmw 


MDNA 


10 mm 


1^7045- 


-Axmmmim 


MDNA 


mm 


1^7046- 


-Axmmvmm 


MDNA 


mm 


1^7047- 


-Axmmcomm 


MDNA 




1^7048- 


-Axmmomw 


MDNA 


mm 


1^7049- 


-Axmmmim 


MDNA 


mm 


t-^7050- 


-Axmmvmm 


MDNA 


mm 


fH§7051- 


-Axmrnvrnw 


MDNA 


mm 


1-^7052- 


-Axmmvmm 


MDNA 


mvmmott- 


-Axmrnmrn 


MDNA 


mm 


f^-7054- 


-Axmmmv® 


MDNA 


20 


1^-7055- 


-Axmivmrn 


MDNA 




S*§7056- 


-Axmimtm 


MDNA 




f^-7057- 


-Axmm<omw 


MDNA 


SS£ljfiHi7058 


-Axmm<Dmm 


MDNA 




1^7059- 


-AXWm<DtBM 


MDNA 



[0 4 0 6] 

immm 

(2 0 0 2) -0 0 1 (002) j %mm 

30 [[gj 1 ] ii, Corynebacterium glutanicum ATCC13032I* 

[02] It, Corynebacterium glutanicum ATCC13032$; 
(A) , FERH BP-7134$ (B) *3<ttfFERM BP-i58^ 
(C) ti3*(D|gaa*fflV^fc7°Pr^-Ai¥W^** 

[H3] it, ^mno^yT.T-K^m^tm^yn-^^ 

[H4] li., *5PJf©S^rA#ffl^fdm>7P-^ 
*40 — r-T&£o 
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1/00 


C 1 2 N 


1/19 




C 1 2 N 
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1/21 






1/19 




9/00 






1/21 




9/02 






5/10 


C I 2 P 


7/40 






9/00 




13/04 






9/02 




13/08 


A 


C 1 2 P 


7/40 




19/00 






13/04 




19/34 


A 




13/08 




21/02 


c 




19/00 


C 1 2 Q 


1/37 






19/34 




1/68 


A 




21/02 


G 0 1 N 


^S/5S 


1V1 


C 1 2 Q 


1/37 




\j\jf >J U 






1/68 






F 

X 


G 0 1 N 


33/53 




33/68 






33/566 




37/00 






33/569 


C 1 2 P 


21/08 






33/68 


(C 1 2 N 


1/21 






37/00 1 0 3 


C 1 2 R 


1115) 




// C i 2 P 


21/08 


(r 1 2N 


1/?1 




(C 1 2N 


1/21 


C 1 2 R 


1:13) 




C 1 2 R 


1:15) 


(C 1 2N 


1/21 




(C 1 2N 


1/21 


C 1 2 R 


KOI) 




C 1 2 R 


i:i3) 


(C 1 2 P 


13/08 


A 


(C 1 2N 


1/21 


C 1 2 R 


1:15) 




C 1 2 R 


KOI) 


C I 2N 


15/00 


ZN A A 


(C 1 2 P 


13/08 




5/00 


A 


C 1 2 R 


K15) 




15/00 


F 



(#^ 
4 B 0 6 4 
4 B 0 6 5 
4H0 4 5 
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inmmm tm iff 

mmmmmmm 3 x@ 6 # e *t 

(72)f«ff W 

JtC&fiWffl rUJfilfT 3 T l;l 6 S 6 ^ 

(72)?PM- iff 

mmm mn mm 
(72)fe«M 3i6 iff 

SSSWH rUMmr 3 T 1 6 S 6 ^ 



(72)^^ m& 

02mm% mm jea 

^mS5RrEB7tJ jfistr 3 t a e § e n mm 

mmm mm 

OipiWKjfiRfiBffiwr 1 # 1 ^ rascpx 
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2G045 


AA28 


AA34 


AA35 


BB20 


CB21 




DAJ2 


DA13 


DA14 


DA35 


DA36 




FB01 


FB02 


FB04 


FB07 


FBI 5 




JA01 


JA07 








4B024 


AA03 


AA11 


BA07 


BA71 


CA03 




CA09 


DA06 


HA01 


HA14 


HA15 




HA19 










4B029 


AA07 


AA23 


BB02 


ecu 


FA12 


4B05O 


CC03 


DD02 


LL03 


LL05 




4B063 


QA08 


QQ12 


QQ13 


QQ42 


QR32 




QR38 


QS25 


QS34 


QS38 




4B064 


AD01 


AE03 


AE25 


AF01 


AF27 




AG01 


AH02 


CA02 


CA19 


CC24 



4B065 AA22Y AA24Y AA26Y AA32Y 
AB01 BA01 BA16 CA10 CA17 
CA19 CA23 CA28 

4H045 AA10 AAll AA20 BA09 CA11 
FA74 



